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PREFACE  TO  THE  SECOND  EDITION. 


That  the  first  edition  of  this  work,  published  two  years  ago,  has 
been  exhausted  within  so  short  a  time,  is  gratifying  evidence  of  pro- 
fei<sional  approval.  In  the  present  edition  extensive  revisions  have 
been  made  and  many  new  illustrations  have  been  introduced,  most  of 
them  original.  Among  the  more  important  alterations  are  those  per- 
taining to  the  pathology  of  pregnancy  and  to  obstetric  surgery. 

The  work  of  our  late  colleague  Dr.  W.  W.  Browning  has  been 
taken  up  by  Dr.  A.  T.  Bristow.  Im|>ortant  changes  have  been  made 
in  the  text  of  this  chapter  to  conform  to  recent  developments,  and 
it  has  been  enriched  with  new  and  original  plates  in  colors  and  in 
black  and  white. 

Two  of  the  chaptei's  originally  contributed  by  the  late  Dr.  J.  H. 
Etheridge  have  l>een  rewritten  by  Dr.  M.  A.  Crockett,  and  the  other 
three  liave  been  rewritten   by  the   Editor. 

A<*knowledgnient  is  due  the  original  authors  for  their  continued 
interest  in  the  work  and  to  those  who  have  reinforced  the  corps  of 
cc»ntributors.  The  Editor  is  indebted  to  Dr.  C.  K.  Hyde  for  valuable 
assistance  in  revision  of  the  chapter  on  Anomalies  and  Diseases  of 
the  Breasts  and  Nipples,  and  to  Dr.  H.  P.  de  Forest  for  the  skill 
unci  accuracy  with  which  he  has  prepared  the  index. 

CHARLES  JEWETT. 
October,  1901. 
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PLATE  I. 

1,  internal  pudic  artery;    2,  3,  inferior  hemor- 
rhoidal; 4,  transverse  perineal;   S,  superficial  per- 
ineal  (vulvar) ;    6,  common  trunk  dividing  into  7, 
8,  9;  7,  branch  to  body  of  clitoris;  8,  artery  to  the 
bulb;    9,    dorsal    artery;     /o,    //,    12,    13,    14,    internal 
»  *i 5pildie*nepve  and  branches;  /j,  anastomotic  branch 
'/-  ."to.  16^  pu4dndal   branch  of  77,  small  sciatic  nerve; 
i  rii/^A  4ernninal  branches  forming  nervous  sheath  fbr 
" '•'dlltorls;    /p,   terminal    branch   of   the    lllo-lngulnal 
nerve. 

A,  anus;  C,  clitoris;  M,  meatus  urinarius; 
L,  great  sciatic  ligament;  V,  vagina;  O,  coccyx; 
T,  tuberosity  of  the  ischium. 

a,  gluteus  maximus  muscle;  b,  sphincter  ani 
extemus;  r,  ischio-coccygeal  band  of  levator  ani 
muscle;  d,  transversus  perinei  muscle;  ^,  bulbo- 
cavernosus  muscle;  g,  erector  clitoridis  muscle; 
h,  portion  of  perineal  muscle;  /,  adductor  magnus 
muscle;  ^,  gracilis  muscle. 
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PART  1. 

ANATOMY. 


CHAPTER    I. 

THE  FEMALE  PELVIC  ORGANS. 

The  female  organs  concerned  in  reproduction  are  located  in  the  pelvis. 
They  are  usually  classified  as  external  and  internal.  The  external  organs 
include  the  mons  Veneris,  the  labia  majora,  the  labia  minora,  the  clitoris, 
aud  the  vaginal  orifice.  To  them  collectively  is  applied  the  designation 
pudendum.  The  term  ^'  vulva ''  includes  all  of  the  external  organs  except 
the  mons  Veneris.  The  internal  organs  are  the  vagina,  the  vaginal  bulbs, 
the  uterus,  the  Fallopian  tubes,  and  the  ovaries.  The  ovaries  are  con- 
cerned in  germination,  the  tubes  in  fecundation,  the  uterus  in  gestation, 
and  the  remaining  organs  in  copulation. 

The  terms  *' external''  and  ''  internal,''  as  applied  to  the  organs  of 
generation,  have  no  scientific  value.  They  are  retained  merely  for  con- 
venience of  description.     (Plate  I.) 

The  Perineal  Space.  If  the  female  be  placed  upon  the  back,  with  the 
l^s  flexed  and  the  thighs  flexed,  abducted,  and  rotateil  outward,  the 
perineal  space  will  be  exposed.  Its  landmarks  may  be  made  out  by 
palpation.  They  are  the  tip  of  the  coccyx,  the  subpubic  arch,  and  the 
tubera  ischiorum.  From  the  pubic  arch  to  the  tuberosity  of  the  ischium 
upon  each  side  the  boundary  is  bony.  It  consists  of  the  descending 
ramus  of  the  pubis  and  the  ramus  of  the  ischitmi.  From  the  tuborositv 
of  the  ischium  to  the  coccyx  the  boundary  is  an  imaginary  line.  It 
corresponds,  approximately,  to  the  lower  border  of  the  gluteus  maximus 
muscle.  It  should  be  observed  tliat  the  gluteal  fold  does  not  coinciil" 
with  this  border,  as  is  sometimes  state<l. 

The  Mons  Veneris.  Above  the  subpul)ic  arch  is  an  elevated  iiias<  of 
tissue,  triangular  in  outline.  The  apex  of  the  trianjrle  points  toward  the 
perineal  space;  the  base  is  murkcnl  by  a  fold  of  skin  extetulinir  trans- 
versely across  the  hypogastriiuu;  tlie  sides  correspond  with  the  folds  of 
the  groins.  This  is  the  mo/tx  V(  nrris,  Tlie  >kiii  over  tlie  num-  \'eiieri> 
i>  thick.  After  pubi'rty  it  is  e<»vered  with  a  <rrowth  nt'e(»ar>e,  eurly  hair, 
of  a  color  somewhat  darker  than  that  upon  tlie  scalp.      rnderl\  inir  tlic 
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skin  i^  a  quantity  nf  aro<jlar  tissue  continuous  with  the  i^ui>rrfieiiil  fascia 
of  tlie  MlMlumcn,  ui'  the  tliiglis,  and  of  the  labia  niajoru*  It  diilers  from 
tlie  tkscite  in  tlmsc  regions,  ho\vc%'er,  in  jKissessing  ju^rt^iter  firninesii  atiil 
t'iasticity^ — f|ualitie?i  imparttnl  to  it  by  tibroii^  bmid^  i»r  tralM-Tulajj  con- 
taining a  certain  proportion  of  ehxi^itic  elements,  by  which  it  is  travelled. 
The  nions  Veneris  serves  a  jnirely  nieebanical  jMirpcjsc,  and  is  of 
interest  to  the  obstetrician  as  a  hiiidnmrk  only* 

The  Permenm.  In  the  median  line  of  the  [Mirineal  space  apjiears  the 
anus  and  the  deft  of  tlie  vtilva.  They  are  about  2,5  cm,,  1  inch,  a]>art- 
The  area  between  the  anus  and  the  vulva  is,  by  obstetricians,  designated 
iUe  pcrinenm.  The  skin  here  is  tliin,  deeply  }>igmeuted,  and  marked  by 
a  median  raphe  along  which  it  is  closely  adherent  to  the  underlying  struc- 
tures* A  raphe,  less  uotic^^le,  may  also  be  observed  extending  from 
the  anus  to  tne  coccyx.  The  skin  in  this  situation  is  not  so  deeply  pig- 
mented nor  so  closely  adherent  to  the  underlying  struct ures  as  is  that 
over  the  perineum. 

For  convenience  of  description  the  perineal  area  is  divided  by  an 
imaginary  transver.se  line  into  an  anterior,  genito-nrinaryj  region,  and  a 
posterior^  ischio- rectal,  region.  The  dividing  line  is  drawn  across  the 
perinenni  joining  the  tubora  ischiorum;  it  presents  a  slight  concavity 
ttnvard  tlie  anus. 

The  Labia  Majora.  Flanking  the  cleft  of  the  vulva  {nina  urogaiilulia) 
are  the  labia  majora.  Tog*^llier  they  are  anal(»g<jus  to  the  scrotum  in 
the  male.  At  the  mons  Veneris  they  meet,  constituting  the  ankthr 
i*timm**'^''***f'*'*  BeltJW  they  merge  hi  to  the*  skin  of  tb*"  perineum.  To 
tlie  .-kin  of  tlje  perineum  limiting  the  clctt  of  tlie  vulva  the  name  jxm- 
ttu'lor  i'otiimift^i/rt'  bas  Ijeen  applied.  Eaeli  lafjiuni  may  he  coni|^aiTd 
to  a  three-sided  pyramid.  The  base  is  continuous  with  the  mons  pubis; 
the  apex  is  at  the  perineum  j  one  surface  rests  upon  the  pubic  ramus,  one 
looks  outward  toward  the  thigh,  and  one  looks  inward  toward  its  fellow 
of  the  opposite  side.  Tlie  outer  surface  is  eon  vex.  It  is  covered  witli 
coarse  skin,  over  w  Inch  extends  tlie  growth  of  hair  from  the  mons  pubis. 
The  inner  surface  is  also  covered  with  skin,  but  of  a  different  character. 
It  is  thin  and  moist  and  of  a  reddish  colun  It  is  co verted  with  a  growth 
of  downy  hair,  to  be  seen  upon  close  insj)ection  only*  Underlying  the 
skin  of  the  hihiutu  majns  is  a  fascia  containing  fat.  The  fat  is  abundant 
near  the  mons,  Imt  diminishes  toward  the  i>erineum.  Continued  into  the 
fascia  from  the  superficiid  fascia  of  the  perineum  is  a  stratuai  of  elastic 
tissue.  This  may  be  tracml  as  far  as  the  margin  of  the  external  abdom- 
inal ring.  Comparing  this  fa.seia  with  the  dartos  in  the  male,  some 
anatomists  claim  to  have  demonstrated  in  it  the  presence  of  involuntary 
muscular  Hbrcs.  By  reason  of  the  presence  of  the  elastic  and  the  mus- 
cular cleiocnts  in  the  sujKTficial  fastMa,  tlic  skin  of  the  labium  may  pre- 
sent a  ciUTU gated  a|)()earauce. 

The  n>und  ligament  of  the  uterus,  after  emerging  from  the  external 
abdominal  ring,  is  usually  lost  in  the  adi(K:)se  tissue  of  tlie  mons.  It 
may  extend  into  thiit  of  the  labium*  In  some  cases,  though  rarely,  it 
carries  with  it  a  fold  of  peritoneum*  The  course  of  a  pudendal  hernia 
is  thus  accounted  for. 

At  l)irth  there  is  a  slight  gaping  of  the  labia  majora  owing  to  their 
incomplete  development.     In  the  well-nourished  adult  virgin  they  are 
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u^iunlly  ill  (*«mtai't  {rulva  nmnirrtiH),  coni'i^nUiiii  iVom  view  tlio  ?iinietim-s 
witliin.  In  till'  uirrd  iintl  emiicinttHl  tliev  mny  |?upe  (fuinr  /litfif^)^  uwiiig; 
to  wiisti'  of  ?i«li|Mj?^p  tis^^iie.  They  may  be  presses!  aport  by  excessive 
tlevi*liiptninl  of  tli<*  nyin[i[iiL\ 
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VtkUu.  of  A  virjflu.    The  Iftbia  Imvt  been  widely  «of  tarn  ted.     iTestit.) 

The  Labia  Bimora.  By  se|mmtin^  the  labia  majora  the  labm  minora  or 
ntftnphtt  may  be  bmuglit  iutu  view.  They  are  aiiahjgoiis  to  the  skin  of 
the  fieiiis  in  the  male.  Each  tiympha  consi^^^tsof  an  elongated  triangular 
fuld  of  mijdifiecl  iutegnraent.  The  bases  unite  medially  aljove  the  clitoris, 
and  tbe  apices  are  Iwt  in  the  labia  majora  at  the  sides  of  the  OBtium 
vagiose.  Each  presenta  two  surfaf*ea  and  a  free  border*  In  the  nDdi««- 
ttiriied  condition  of  the'parts  tbe  external  snrfaei^  is  in  contact  with  the 
Ubium  raajuft  of  its  own  side^  and  the  internal  snrfaee  is  in  contact  witli 
tbe  c^)rTesponLling  ^urfarc  at  the  npp.tsite  nym]>ha.  At  the  glans  clitori- 
difi  I  he  free  borders  bifurcate.  The  upper  divisions  unite  above  that 
titnu'tiire,  forming  a  hood-Hke  covering  for  it,  known  as  its  pi*wpuUum^ 
,mni  the  lower  divisions  nnite  below  it,  eonHtitntin^  itg  fm^nuium.  The 
jpurfaeei^  of  the  nyniph^e  are  snujoth  and  moist,  SelmoeoUK  glands  exist 
upon  the  external  surfaces,  but  hairjs  arc  nearly  if  not  quite  wauling* 
Cfpon  the  internal  s*urfaces  there  are  no  hairflj  and  few  if  any  eebat^eous 
glands.     A  peculiar  cheesy  material  known  as  aviff/ma  collecta  beneath 
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the  prepuce  and  upon  the  opposed  surfaces  of  the  labia  minora.  It  is 
not  a  true  sebaceous  }?ecretion,  but  is  composed  principally  of  cast-off 
pavement  epithelium  cells. 

The  underlying  fascia  of  the  nympha  contains  no  fat,  but  supports  a 
plexus  of  veins. 

The  labia  minora,  as  has  been  already  stated,  are  visible  at  the  cleft 
of  the  vulva  in  the  newborn.  In  the  adult  virgin  they  are  pink  in  color, 
uniform  in  size,  have  uuindented  borders,  and  are  concealed  from  view 
in  the  undisturbed  position  of  the  parts.  From  frequent  copulation,  and 
especially  by  childbearing,  they  undergo  great  changes  in  shape  and 
appearance.  They  may  assume  a  bluish  color  and  become  pigmented. 
They  may  become  unevenly  elongated  and  lobulated,  and  may  protrude 
from  between  the  greater  labia.  They  may  also  lose  their  resemblance 
to  mucous  membrane  and  present  the  appearance  of  true  integument. 

The  Fourchette.  If  the  lal)ia  majora  be  widely  separated,  a  transverse 
band  of  skin  api>ear3  just  above  the  posterior  commissure.  This  is  the 
fourchette  or  frceniUum  pudendi.  When  thus  demonstrated,  a  boat-like 
depression  is  artificially  created  between  it  and  the  ostium  vaginae.  To 
this  has  been  given  the  name  fossa  navicalarU,  Curiously  enough, 
Quain  and  other  well-established  authorities  describe  the  fossa  navicularis 
as  located  between  the  fourchette  and  the  posterior  commissure.  There 
seems,  also,  to  be  a  difference  of  opinion  as  to  the  histology  of  the  four- 
chette. Lusk,  Skene,  and  others,  following  the  conclusions  of  Luschka, 
describe  it  as  the  posterior  commissure  of  the  nymphae.  Commonly  it  is 
described  as  a  transverse  band  derived  from  the  labia  majora.  This 
discussion,  however,  is  of  more  interest  to  the  anatomist  or  medical  jurist 
than  to  the  obstetrician,  since  the  integrity  of  the  fourchette  rarely  sur- 
vives the  first  parturition. 

Vessels  and  Nerves  of  the  Pudendum.  The  labia  majora  and  the  labia 
minora  receive  their  vascular  supply  from  the  superficial  perineal  branches 
of  the  internal  pudic  arteries.  These  branches  are  larger  than  the  cor- 
responding vessels  in  the  male,  but  they  follow  similar  courses.  Each 
branch  arises  from  the  parent  trunk  near  the  tuber  ischii.  It  runs  along 
the  ramus  beneath  the  superficial  perineal  fascia  to  the  labium,  where  it 
anastomoses  with  the  pudic  branch  of  the  femoral  artery. 

The  veins  of  both  the  labia  majora  and  the  labia  minora  form  rich 
plexuses  which  communicate  freely  with  those  of  the  vaginal  bulbs. 
They  empty  by  trunks  which  accompany  the  arteries  above  named. 
Those  of  the  nymphae  are  firmly  supported  by  elastic  and  by  smooth 
muscular  tissue.  Thoy  become  turgid  during  sexual  excitement.  They 
do  not,  however,  as  is  sometimes  erroneously  stated,  constitute  an  erectile 
tissue.  The  veins  of  the  labia  majora  are  more  loosely  supported.  They 
frequently  present  troublesome  varicosities  during  pregnancy.  They 
communicate  with  the  veins  of  the  round  ligament  of  the  uterus. 

The  lymphatics  of  the  vulva  empty  for  the  most  part  into  the  inguinal 
glands.  A  few  in  the  neutral  territory  between  the  nymphae  and  the 
vagina  may  find  their  way  to  the  femoral  chains. 

The  nerve-supply  of  these  structures  is  from  the  internal  pudic  and  the 
lesser  sciatic  nerves.  Tlie  former  accompany  the  arteries  of  the  same 
name.  As  they  become  superficial  in  the  upper  part  of  the  perineal  space 
thoy  inosculate  with  the  inferior  branches  of  the  lesser  sciatic  nerves. 
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Peripheral  filaments  are  richly  supplied  to  the  prsepiitiiim  clitoridis,  which 
is  re^rded  by  some  writers  as  the  seat  of  voluptuous  sensation. 

The  Vestibule.  The  separation  of  the  labia  minora  discloses  a  space  in 
which  may  be  seen  the  orifice  of  the  vagina  {tntroilus  or  ostium  vagince). 
The  space  is  lozenge-shaped.  Above  it  is  bounded  by  the  nymphae  as 
they  converge  and  unite  at  the  fra^nulum  clitoridis.  Below  it  is  flanked 
by  the  labia  majora  as  they  meet  at  the  posterior  commissure.  The 
ostium  vaginae  is  in  the  lower  half  of  this  space.  Between  it  and  the 
posterior  commissure  are  the  fossa  navicukris  and  the  fourchette.  The 
space  above  the  anterior  margin  of  the  vaginal  opening  is  triangular  in 
outline.  Some  observers  claim  to  have  discovered  a  distinct  line  of 
demarcation  between  the  modified  skin  of  the  nymphse  and  the  mucous 
lining  of  the  genito-urinary  tract.  Though  difficult  of  ocular  demon- 
stration, such  a  dividing  line  undoubtedly  exists.  It  is  described  as  fol- 
lowing the  attached  border  of  tiie  internal  surfaces  of  the  nymphse, 
crossing  beneath  the  fraenulum  clitoridis  above  and  skirting  the  posterior 
margin  of  the  ostium  vaginae  below.  To  the  portion  of  the  6i>ace  thus 
bounded,  anterior  to  the  ostium  vagince,  is  given  the  name  vestibule. 
Th(»  floor  of  the  vestibule  is  marked  by  faint  transverse  ridges.  For  this 
and  other  reasons  it  may  be  regardtHJ  as  a  continuation  forward  of  the 
anterior  vaginal  wall. 

The  Meatus  Urinarius.  In  the  median  line  of  the  vestibule,  M'ithin  1 
cm.,  J  inch,  from  the  vaginal  orifice  and  about  2.5  cm.,  1  inch,  from  the 
clitoris,  may  be  observed  the  opening  of  the  urethra.  Its  site  is  marked 
by  an  elevation  of  mucous  membrane.  This  is  more  ])rominent  ante- 
riorly and  has  been  accepted  as  a  guide  for  ])assing  the  catheter  by  the 
sense  of  touch.  As  a  result  of  frequent  coition,  and  especially  after 
jiarturition,  this  landmark  is  so  far  obliterated  as  to  render  it  of  doubt- 
ful value  as  such.  The  puckering  of  the  mucous  membrane  about  the 
urethral  opening  is  causetl  by  the  presence  of  unstriated  muscular  fibres. 
A  ring  of  such  tissue  has  been  (lescribed  by  I^uschka  surrounding  the 
ostium  vagi  me  and  the  urethra,  which  is  here  embedded  in  the  anterior 
vajrinal  wall.  To  it  has  been  given  the  name  sphincter  vagince.  Near 
the  meatus  urinarius  may  Ixi  seen  the  ojienings  of  several  large  mucous 
crv|)ts.  Tliey  are  the  f/hndulce  vedihuli  mhwres.  They  may  be  so  large 
as  to  admit  the  tip  of  a  catheter.  Otherwise  the  mucous  membrane  of 
the  vestibule  resembles  that  in  other  parts  of  the  body. 

The  Glands  of  Bartholin.  Situated  at  the  sides  of  the  vagina  near  its 
orifice  are  two  glandular  bodies,  one  upon  each  side.  They  are  analo- 
gous to  Cowper's  glands  in  the  male,  and  are  named  the  (/lands  of  Bar- 
tholin or  of  Duverney,  Like  its  analogue,  eacl  gland  usually  lies  between 
the  two  layers  of  the  triangular  ligament.  In  a  very  large  proportion 
of  instances,  however,  it  is  superficial  to  both  layers  of  the  ligament.  In 
either  case  it  is  more  deeply  situated  tiiau  the  vaginal  bulb,  by  the  pos- 
terior, rounded,  extremity  of  which  it  is  slightly  overlapj)ed. 

The  glands  of  Bartholin  vary  in  size  in  different  individuals,  and  fre- 
auently  upon  the  two  sides  in  tiie  same  j)ers()n.  They  attain  their  greatest 
development  in  young  adults  of  voluptuous  j)ropensities.  Tlioy  beeomi* 
flattened  by  childbearing.  Like  Cowper's  ghiiuls,  they  belong  to  tiie 
compound  racemose  variety.  Tliey  are  of  a  n'(kli.sh  color  and  of  tlic 
form  and  average  size  of  a  common  wiiite  bean.    Each  gland  is  sup[)licd 
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with  a  duct  about  15  ram.,  |  iucli,  in  lengtli  and  3  mm.,  J  inoh,  in 
diami^ior«  Tliis  [msms  obliquely  forward  or  ourves  nnmd  the  extremity 
of  the  bulb  to  oj>en  between  tlje  labium  miuu§  and  the  attached  border^ 
of  the  hymen.  The  duct  at  iti^i  oriiiL'e  is  contracted  and  can  with  diffi- 
culty  be  disetwered*  Its  hjcationj  however,  m  usually  niarke<l  by  a  va^^- 
cular  area,  and  may  be  the  better  revealed  by  preasiug  a^ide  the  byiiieii 
or  the  caruncuhi  myrtiforuiis. 

From  their  location  anrl  lliat  of  their  ducts,  the  glamU  of  Bartholin 
are  also  denominated  the  vidm-vafiinal  f/lamin.  Tbey  are  active  during 
sexual  excitement  only,  at  which  time  they  secrete  a  yellow  viscid  fluid. 
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Tlifl  Tuivo-?tigliiii  glAnd  or  gland  af  liuntioUi).    (The  iluUud  hue  indicates  Uie  limits  of  Ibe  biilb  of 

the  vapIi>A.    (Tfei-nat.) 


which  serves  a  purely  mechanleal  purpose.  They  do  not  develop  till 
puberty,  aud  they  become  atrophied  iu  the  aged* 

The  deep  perineal  arteries  sufjply  the  gland^s  of  Bartholin. 

The  Hymea.  The  vagi  n  a  1  o  r  i  ti  ce  v  a  r  i  es  i  u  a  p  pea  m  nee  i  n  d  i  If  ere  n  t  i  ud  i  - 
viduals*  Iu  the  virgin  it  is  ]>{irtiaily  elo^d  by  a  structure  known  as 
the  h^pnc)}^  The  hyuien  is  a  rcduplicaliuu  of  the  most  inferior  jKU't  ion  of 
the  vaginal  walls*  It,  therefore,  consists  of  connective  tissue  supporting 
bliRnl vessels  and  et>vercd  by  mucous  menji>raue.  Elastic  and  muscular 
tissue  as  well  as  nerve-fibres  may  be  demonstrated  within  it,  Asa  rule, 
it  springs  from  the  posterior  and  the  latend  vaginal  walls  only-  In 
exceptional  cases  the  anterior  wall  contributes  ali^o  to  its  formation.  It, 
therefore,  presents  a  variety  of  forms,  (Fig.  3*)  It  may  completely 
occlude  the  vagina  {tmperforfife).  It  may  be  j>erforate<l  by  nnnierous 
small  opeuinp^  {cribriform).  It  may  prfsent  a  central  l(»ue:itu/linal  cleft, 
It5*^ramou  ftjrni,  however,  i<  crescentic,  the  free  concave  border  liN^kiug 
toward  the  anterior  vaginal  wall.  Being  crowded  inward,  it  lies  in  fnlds, 
giving  to  it  a  fluted  appeamnee. 
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Uittdly  the  liyraen  is  mare  or  le^s  lat^erated  at  the  first  coil  us,  (Fig, 
4.)  Almost  wittiDLit  exeeptioii  it  is  obliterated  iii  parturition.  There- 
after nothiug  remains  of  it  but  fleshy  tags  altacheil  about  the  eo trance 
to  the  vagina,  (Fig.  5.)  Tliese  are  esillecl  vanvneulw  mi/rtffonnes. 
From  the  metiic4>legal  gtaud-]^>aiut  tlie  absence  of  a  liymen  finmi^shea 
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prima  facie  evidence  only  of  sexual  indulgence*  The  converse  of  this 
proposiHon  h  abo  true.  It  may  bo  abseut  iu  the  vii'giii,  and  has  been 
known  1o  persist  in  I  he  pan  his  woman*  On  the  otiier  hand,  earanoolue 
myrtiformt's  are  undeniable  evidence  of  a  former  parturition. 
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Qjmcn  After  colt  lit.    {Tmrvj.}  HyuiL^ti  Hni^riAMKurUlnn.    (Tt^strt/* 

n,  4  — r.  ciltorii,    PL.  Hj^mphiB,    V,  MeitUi  urUmrltii.    OV.  VA^nal  orifice.    H.  Itj-nK;!!.    D* 

f%A»  X^V.  Mcnitia  uriniirlui.    P.  Xywtilm.    CM.  runiticulte  tnyrtlfbrmcs.    Z.  Portlou  of  iiyifieD* 
dWiaelled  ttnit  aaallng.    p.  A  Umr  ihnjugh  Uve  fburcbt^ttu 

Wlien  the  hymen  is  intact  the  exposed  ostium  vagiuje  apjiears  as  a 
lvprtJ4*al  f*lit.      Wlien  it  is  destroyed  the  anterior  and  posterior  vus^iual 
illi  jire  seen  to  be  in  contact*     The  remains  of  tlie  hymen,  liowever, 
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may  ]h^  ivncpd  alnnit  the  orifice  in  a  rln^,  which  i.^  lakTally  ct*mpregso(l 
R8  iIm'  vulva  is  allowed  tn  elof^e.  TluV  innn  of  the  o.stiiini  vaginie  is 
maintaiiieil,  no  doubt,  by  the  armiigcmciit  of  the  mu!?^cuhir  fil>res  of  the 
pelv'w  rtiMir. 

Tlie  Glaus  Clitoridis,  Just  above  the  apex  of  the  vestibidar  triangle 
may  Ik*  ^tvii  the  r/hna  rUtonfUit  siirroinnled  by  it«i  prepuce*  In  the  iic»!i- 
tur^Mil  condition  it  h  a  mere  papilla.  FrL^jiiently  it  is  entirely  bidden 
fnmi  view  hy  an  elotigjited  prepuce.  <  Jccaj^ionally  the  prepuce  is  adher- 
ent to  it,  rendering  it  ^till  more  diflieult  of  demonstration.  When  turgid 
durinpr  sexual  excitement  it  i*  rarely  as  large  as  a  small  pea. 

The  glans  m  the  odIv  part  of  the  clitoris  which  13  vigible  on  inspection 
of  the  genitalia.  It  is  covered  by  a  modiKed  skin  which  is  cxtr^melT 
delicate  and  sparingly  supplied  with  sebaceous  glands,  Sebaceous  glandi^^ 
however,  are  well  aevelop€'d  about  its  circumference,  and  secrete  an  oily 
substance  which  omits  a  characteristic  odor. 

The  CUtoris.  The  clitoris  is  not  the  analogue  of  the  j>enis,  as  is  so  often 
stattHj.  It  corresponds  rather  to  the  glanSj  corpora  cavernosaj  and  crura 
of  that  organ*  When  erect  it  may  be  felt,  like  a  rounded  cord,  about 
2.5  cm.  J  1  inch  J  in  length  and  5  uim.,  J  inch>  in  diameter-     It  arches 
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T  fi  e  c  J I  lor  [  h.     {AHqt  Koi  tVT.} 

A.  Butbmvefitlbull,    C  Pftts  ttitenaedia.    E.  Glftnscliiorldif).    F.  riirpuscIltoridiB, 

H.  Dur*4l  velo.    L.  iUglU  crua,    M.  Vc^Ubuie.    N,  Gland  of  BiinlioUn. 


upward  fmiu  the  apex  of  the  vestibular  triangle  to  the  summit  of  the 
subpubic  arch,  (Fig.  6.)  It  con&ists  of  glans,  corpora  aiveruosa,  and 
crura  J  in  structure  similar  to  the  e*>rrespondhig  |>art9  of  the  penis,  but 
of  diminutive  size*  The  trabeinilfe  of  the  cavernous  bcKbes  are  firmer 
than  thoKc  in  the  mule  organ »  The  ghins  is  im[>erforate,  and  is  fiu'nied 
of  a  plexus  of  veins  continued  into  it  from  the  bnUis  of  the  vagina*  It 
will  be  noticed  that  the  corpora  caverntKSn  are  formed  of  true  erectile 
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tm«ue-  Xot  so  the  glaiiB,  tbotigli  it  becomes  turgid  during  the  erection 
of  the  cliturb. 

The  clitoris,  like  itsnoalogue,  h  furnished  with  a  suspeustory  ligament. 
Its  mobility,  however^  h  git'Uttj  limited  by  tlit*  attacliments  uf  the  pre- 
puiH-  and  of  the  fnenulum. 

The  vesseLs  supplying  the  clitoris  are  disposed  in  the  same  manner  as 
the  ei>rrt*j?iK>nding  ones  in  the  male*  The  same  may  be  said  of  the  lym- 
ptiatir*  Ltanals.  The  nerve-supply  to  the  organ  is  jiroportionately  much 
more  abundant  than  tliat  of  its  aualogae.  Its  source  is  both  from  the 
internal  pudic  nerves  and  from  the  hypogastric  plexus  of  the  By rapathetie. 
Nerves  from  both  these  son  roes  comranniaUe  freely  in  the  organ  and 
form  an  especially  rich  nelwork  upun  tiie  glans.  Their  method  of  termi- 
natliiii  Is  similar  in  both  >?exes> 

The  Bulbs  of  the  Vagina*  Lotnted  at  tbe  sides  of  the  vagina  are  the 
t?affhtttl  bulbs^  more  commonly  designated  tlie  balbg  of  (he  veJtlibult\ 
(Fig.  T.)  They  are  analogous  to  tbe  bulbous  portion  of  the  corpus 
apougio.4uni  in  the  male*  They  lie  between  the  constrietor  vaginie 
muscle  and  the  anterior  layer  of  the  triangular  ligaments  Relying  upon 
the  usual  illustrative  dniwln*^,  one  would  certainly  be  disappointed  in 
their  ap|>ea ranee,  auless  an  artifieially  injected  sj^ecimen  were  to  be 
examined.  Each  bulb  consists  of  a  plexus  of  large  veins  enclosed 
within  a  fihrons  capsule.  When  injected  it  is  about  2,5  cm.,  1  inch,  in 
length  and  12  mm,,  J  inch,  at  its  grealeet  breadth.     It  is  flask  shaped, 

Fig.  t. 
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The  hn\\m  of  the  ve*tibultv     C  Pla y  ka  in ,  \ 
f  1 4'«U)jiitc.  b,  Miiftetiiiir  0«stje  t*f  vagliid.  c,  d,  t,  /.  Tht'  ctiiurls  and  tiiliittief .  j?.  A,  f,  *-,  \,  m  », 
•  i|  thu  fiym|>hii>  (uj»l  I'lftirrii  ctitiuiiiujkiiUiig  with  tbi?  epifHstrlf^  wml  Dhiumtor  vehi». 


iIk-  iMJftoni  itf  tiic  flajik  being  i*n  a  line  with  the  ikmiUs  where  the  hibia 
mitii^m  dis4»p[M'ur  at  the  j?idr>i  of  the  ositinm  vaginie.     Anteriorly  the 
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btilhs  taper  and  com  inanimate  with  eaL^h  other  beneatli  the  cHtork,  The 
Isthmus  of  ooniTnunication  k  known  as  the  par/?  iniei-mediafiii  of  Kobelt, 
The  veins  of  the  bulbs  cominuiiicate  freely  with  the  plexuses  of  the 
jiymphiE  and  of  the  labia  niajora,  aud  also  with  thuse  making  up  the 
mibstanee  of  the  glaus  clitorldis* 

The  bulbs  of  the  vagina,  though  beeoming  turgid  during  sexual  excitc- 
ment,  do  not  constitute  a  true  eret-tile  tissue.    When  turgid  they  enemuch 
upon  the  space  between  the  pubic  rami,  and  thus  narrow  the  vaginal 
'  orifice. 

The  Vagina,  The  vagina  h  usually  deseribed  as  a  musculo-membra- 
nou^s  c^inal  leading  fmm  the  vulva  to  the  uterus*  Lying  as  it  dovB 
between  the  bladder  and  the  rectum,  its  axis  varies  aeeording  to  the 
fulness  or  emptincs.^  of  Hi<^^  viscera.  Its  axis  m  also  dt*pcudent  upon 
the  condition  of  the  pelvic  floon  With  the  [xdvic  floor  intact  and  with 
tiie  bladder  and  the  reetum  empty,  the  axis  of  the  vagina  is  nearly  par- 
allel with  the  pelvic  brim,  except  that  its  lower  portion  is  bulged  forward 
by  the  perineal  body.  It  is  evident  that  its  axis  will  be  rendered  more 
nearly  horizontal  by  a  distended  bladder  and  more  nearly  vertical  by  a 

Fig.  8, 


TmnfTisnc  sccUdu  uf  tbo  lowi*r  itorUoti  of  the  vtiglna.    (FlEi^LR,) 
L.  Leviitor  &iil  muscle.    K.  R^utuin.    U.  Onrthra.    V.  V^ft^e^titt, 

lull  rectum.  In  the  virgiuj  in  whom  the  hymen  13  still  intact,  the 
vaginal  opening  ap|)ears  as  a  vertical  slit.  When,  howeverj  the  hymen 
lias  been  destn>veil  the  anterior  and  the  posterior  walls  of  the  vagina  are 
seen  to  i3e  in  contact,  and  upon  cross  section  its  lower  end  presents  an 
outline  resembling  the  eapital  letter  H,  The  ostium  is  much  the  nar- 
rowest part  of  the  eanalj  even  when  the  latter  is  distended,  A  cast  of 
the  distended  vagina  lias  the  shape  of  an  in  veiled  truncated  cone,  and 
that  this  is  the  shape  of  the  t^nal  may  be  demonstrated  by  exploring  it 
with  the  suijjeet  in  the  genu-pectoral  position.  The  upper  expanded 
portion  has  been  designated  the  fornix  or  ViiulL  Into  it  from  above 
prtjjects  the  cervical  segment  of  the  uterus.     The  recesses  in  front  of. 
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behind,  and  at  the  sides  of  tlie  cervix  uteri  are  distinguished  as  the  ante- 
rior, the  posterior,  and  the  lateral  fornices. 

Since  the  vaginal  canal  is  usually  in  a  collapsed  condition,  but  two 
walls,  the  anterior  and  the  posterior,  demand  description.  From  what 
has  been  already  stated,  it  will  appear  evident  that  both  walls  are  w^edge- 
shaped  and  that  the  narrow  extremities  of  the  wedges  are  at  the  ostium 
vaginje. 


Fig.  9. 
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The  neck  of  the  uterus  aad  the  upper  extremity  of  the  vagiaa,  showing  their  relatioa  to  the  peri- 
toneum (vaginal  walls  in  red).     (Tt^TiT.) 

The  capacity  of  the  vagina  is  increased  in  every  direction  by  child- 
bearing.  In  parous  women  it  may  have  its  greatest  l)readth  through  the 
middle;  but,  as  a  rule,  it  is  broadest  at  the  fornix.  This  breadth  varies 
from  3.5  cm.,  1 J  inch,  in  nulliparae  to  double  this  measurement  in  mul- 
tiparse.  The  length  of  the  vagina  varies  in  the  different  races  and  in 
different  individuals  of  the  same  nice.  In  the  negrcss  it  is  longer  as 
well  as  more  capacious  than  in  w^onien  of  the  wliite  race.  Measurements 
are  made  along  both  the  anterior  and  the  posterior  walls.  The  averaj^e 
lenc^th  of  the  anterior  vaginal  wall  in  white  women  is  6  cm.,  2h  inches, 
and  of  the  posterior  wall  8.5  cm.,  3^  inches.  The  canal  is  not  quite  as 
long  in  virgins,  and  it  undergoes  shortening  in  senile  involution.  Cases 
of  congenital  shortening  are  not  infrequently  met  with  in  which  the  canal 
is  diminished  to  half  its  usual  length.  The  difference  in  the  lengths  of 
tlie  anterior  and  of  the  posterior  vaginal  walls  may  create  the  erroneous 
impression  that  the  cervix  uteri  projects  through  the  upper  part  of  the 
anterior  wall,  and  this  impression  is  strengthened  by  the  greater  depth 
of  the  po.sterior  fornix. 

The  vagina  is  a  muscular  organ  lined  by  mucous  membrane  and  sur- 
rounded by  den.se  areolar  tissue.  This  has  led  anatomists  to  describe  it 
as  having  a  fibmus,  a  muscular,  and  a  mucous  coat.  Its  walls  vary  in 
thickness  from  5  mm.  to  1  cm.,  ^  to  J,  inch.  They  are  thinnest  at  tlie 
fornix  and  thickest  where  the  urethra  is  embedded  in  the  anterior  wall. 
This  difference  in  thickness  is  confined  almost  entirely  to  the  niu.«cular 
structure.  The  muscle  is  of  the  unstriated  variety  and  has  intermingled 
with  its  fibres  a  certain  amount  of  elastic  tissue,  ^fuscular  fil)res  may 
be  made  out,  taking  various  courses,  circular,  longitudinal,  and  oblique 
They  interlace,  however,  in  so  intricate  a  manner  as  to  be  ins^'paniMc 
into  distinct  strata.     Thev  are  continued  into  the  muscular  walls  of  the 
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uteru*  alKHT,  and  helnw  are  lost  in  tlie  Btrtieture  of  the  jK^lvii*  fluor. 
is  a  mistake  to  state  that  they  are  attached  tu  the  boay  pelvis*. 


It 


FlQ,  IQ 
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LiHigUudltmt  tectlou  ^f  the  vaglim.    (Testiit,) 
a.  Segment  showjuf  poderlof  w«U.  5.  Bcgment  showing  an tertor  WAIL 

The  mucous  uieinhnuie  of  the  vagina  i.s  c*onMnuous3  with  that  of  tfie 
uterus,  aiifl,  inferii^rly,  it  covers  the  hymen  aod  tlie  vestibule.  Its 
epithelinm  i^  of  the  pavx^rneiit  %^ari(*ty.  Tills  variety  of  eiiitheliuni  char- 
acterizes the  mucous  niemhrane  of  the  intra  vagi  ual  surface  of  the  cervix 
uteri  aW  The  vaginal  mucous  membrane  is  from  1  mm,  fco  K5  mm, 
iu  thickness,  and  in  closely  adherent  to  the  underlying  muscular  wait. 
In  tlie  lower  half  of  the  canal  eaefi  wall  i^  markal  hy  a  longitudinal 
meiJian  elevation  or  furrow — the  atlammi  raf/intT,  This  is  flanked  by 
traiisverse  ridges — the  ruqtj*  or  erUkc  v*if/init.  The  column  upon  the 
anterior  wall  is  most  marked  and  seems  to  originate  in  the  promiueat 
mass  of  tissue  snrrouuding  the  nre^hral  opening*  The  cristas  which  are 
also  l>e5t  develnped  upon  the  anterif^r  wall^  are  uot  to  he  considered  aa ' 
fohls  of  the  mucous  membrane.  Tiiey  are  not  obliterated  when  the 
vagina  is  put  upon  tension,  and  are,  no  <loubtj  due  to  an  alternate  thick- 
ening and  thinning  of  the  mucosii.  The  markings  uprju  the  vaginal 
W9 1 U  a  re  m  ost  d  isti  m?  1 1  u  t  he  I  n  f  a  n  t  an  tl  i  n  t  h  e  v  i  r g  i  n .  Th  ey  are  o  b  sc  u  red 
hv  cljildbearing:  and  by  catarrhal  inflammation* 
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A  sparing  secretion  of  mucus,  acid  in  reaction,  is  found  upon  the 
vaginal  walls.  Its  source  is  undetermined,  since  no  glands  have  been 
demonstrated  in  the  mucosa.  The  reaction  of  the  secretion  has  been 
supposed  to  be  due  to  the  presence  in  it  of  an  organism  known  as  the 
baciUuHof  Doderlein.  Recent  investigation,  however,  has  rendered  this 
theory  doubtful. 


Fio.  11. 


Sagittiil  section  of  the  uterus  to  show  the  manner  iu  which  the  peritoneum  is  attached. 
▲.  Body  of  Uie  uterus,   a'.  Anterior  surface,    a".  Posterior  surface,    b.  Neck.   c.  Isthmus.   1.  Cavity 
of  the  body.    2.  Os  internum.    8.  Os  externum.    4.  Posterior  fornix.    6.  Anterior  lip  of  cervix.    6. 
Anterior  vrnginal  wall.  7.  Posterior  vaginal  wall.    8.  Vesi co-uterine  septum.    9.  Wall  of  the  bladder. 
10.  Peritoneum.    11.  Vesico-uterine  pouch.    12.  Cul-de-sac  of  Douglas.     (TE-^n-i'T.) 


The  muscular  walls  of  the  vagina  are  surrounded  by  fibro-cellular 
tissue.  This  serves  to  support  a  rich  va.sc*ular  network.  The  relation 
of  the  vagina  to  the  tissues  forming  tlie  pelvic  floor  has  already  been 
considered.  A  short  distance  above  tliis  fl(K)r  the  posterior  vaginal  wall 
comes  in  close  contact  with  the  rectum.  This  relation  is  maintained  up 
to  the  line  where  the  rectum  receives  its  peritoneal  covering.  The  .struc- 
tures between  the  two  canals  constitute  the  recto'variinal  Heptum,  Ante- 
riorly the  vaginal  fornix  and  the  upper  [)art  of  the  canal  itself  are  sepa- 
rated from  the  urinary  bladder  by  a  mass  of  loose  connective  tissue.  This 
supports  the  vesico-vaginal  |)lexus  of  vessels.  The  relation  of  tiie  vagina 
to  the  urethra  has  been  already  described.  The  structures  between  the 
bladder  and  the  vagina  constitute  the  vesico-vaf/lnal  neptum.  Those 
between  the  lumen  of  the  vagina  and  that  of  the  urethral  canal  form  the 
urethro-vagitial  Heptum.  Laterally  the  wails  of  the  vaginal  fornix  are 
in  relation  with  the  bases  of  the  broad  ligaments. 

From  the  foregoing  description  and  that  which  has  already  been  given 
of  the  vesico-uterine  pouch  it  will  be  understotxl  that  the  anterior  fornix 
is  separated  by  a  considerable  distance  from  the  peritoneal  cavitv.  Pos- 
teriorly, however,  the  peritoneum  is  reflected  from  the  anterior  rectal 
wall  forward  and  upon  the  vagina.  Thence  it  takes  a  course  upward 
and  to  the  uterus.  The  posterior  vaginal  wall  below  its  attacimient  to 
the  uterus  is  thus  covered  for  a  certain  di-stanr-e  by  peritoiK  iini.  This 
distance  varies  in  length  from  lo  mm.    to  3  cm.,  J  to  1]  iiK  h.      Thus 
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tho  posterior  fornix  is  in  clase  relation  to  a  peritoneal  reees?*  between  the" 
rei^tnm  and  the  vagina,  designated  the  rcclovnf^hai  poavh  or  cul-de-^ae 
of  Douyhii^,  Laterally  the  cnWle-sac  is  boundecl  by  ]>eritoneal  fuKU 
reaching  from  the  upper  part  of  the  cervix  uteri  to  tlie  asides  of  the 
rectum  and  past  the  rectum  to  tiie  second  saci'al  segment.  These  are 
the  fohh  of  DougkiH  or  the  ulero-mcraf  Uffamenig, 

In  congenital  i?Iiortening  of  the  vagina  copulation  is  difficult.  How- 
ever, the  posterior  wall  of  the  vagina  may  become  elongated  by  reiwated 
acts  of  sexual  congress,  thus  greatly  distending  the  jx>sterior  fornix* 

Prolapsus  uteri  and  congenital  shortening  of  the  vjigina  should  not  be 
miatakeo  the  one  ff>r  tlie  other,  since  in  simple  prokjjsus  the  uterus  may 
rea<Iily  be  replaced. 

Tlie  iBcMo-rectal  Fossa.  The  ist*hio-rectal  fossa  in  tlie  female  is  brtiadcr 
an<l  shallower  thau  in  the  male;  otiienvise  the  anatomy  of  !x>tli  is  the 
same.  Its  form  is  pyrajnidah  It  is  Ijounded  anterioriy  l>y  the  i>erineal 
ledge,  externally  by  tlje  obtumtor  fasciaj  and  sni^eriorly  and  internally 
by  the  anal  fascia*  It  contains  tirni,  ci>arse  areolar  tissue  of  low  vaseu- 
larity  and,  on  that  aeeount,  is  frequently  the  scat  of  abswsses.  This 
region  is  of  practical  interest  to  the  obstetrician  in  so  far  only  that  in 
very  fat  women  it  may  obstruct  delivery. 

It  should  be  remembered  that  terminal  branches  of  the  pudie  arteries 
and  nerves  approach  the  anuis  from  before  backward,  crossing  the  externiil 
splnocter  olviiijuely. 

The  Aeus.  About  2.5  cm.,  1  inchj  below  the  posterior  commissure  of 
the  vulva  appears  the  anus.  It  is  tlie  orifice  of  the  bowel.  The  ?kin 
about  the  anus  is  exceedingly  delieatc  and  deeply  pigmented.  It  is 
abundantly  supplied  with  sebaceous  glands  and  covered  with  a  gn>wili 
of  hair*  The  hair  does  not  grow  as  profusely,  however,  as  in  the  male. 
The  skin  of  the  anus  i.s  prolonged  into  the  Ix^wel  about  1  enUj  ^  inelu 
Owing  to  I  he  prcHsence  in  it  of  uu  striated  muscular  fibres,  it  is  thnjwn 
into  radiating  folds  and  presents  a  puckered  appearaneCi  To  the  rous- 
ctdar  fibres  has  been  given  the  name  cofTugntor  ctdi^  ani. 

The  .<5ubeutaneous  veius  at  the  jti notion  of  the  skin  and  the  mucous 
membrane  of  the  bowel  are  loosely  supported.  For  this  reason  they 
frecpiently  present  variL^:>se  enlargements  and  protrude  as  fTfenud  pUoi, 
The  remains  of  those  tumors  may  i>ersist  about  the  anus  iu  the  form  of 
H  f^s  hy  tags. 

The  Bectmn.  The  redum  is  that  part  of  the  intestinal  traet  whlcJi 
extends  from  the  pelvic  brim  to  the  anns»  At  its  commencement  it  lies 
upon  the  left  sfiero-iliae  synchondrosis.  Throughout  its  course  it  pre- 
Bmts  three  well-marked  curves.  It  fii'st  curves  downward,  backward, 
and  til  ward  the  right  to  the  hollow  of  the  siicrum.  Thence  it  curves 
forwartl  to  reach  and  to  become  attached  to  tlie  posterior  vaginal  walL 
It  then  leaves  the  vagina,  from  which  it  is  sejwirated  iu  the  rt*st  of  its 
course  by  the  perineal  I>fxly»  The  tluTe  curves  are  in  length  9  cm^^  7.5 
cm. J  ami  4  cm,  resj^ectivcly.  The  entire  length  of  the  canal  is,  there- 
foiv,  about  20.5  cm.,  8  inches.  The  rectum  when  empty  occupies  little 
of  the  pelvic  space,  but  is  capable  of  great  distcntioiu  \Mieu  distended 
at  the  time  of  parturition  It  may  present  an  obstacle  to  delivery.  Its 
most  dilatable  j>art  is  about  2.5  cuk,  1  inch,  above  the  anus,  and  is  desig- 
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nated  the  ampulla.    The  portion  extending  from  the  ampulla  to  the  anus 
is  sometimes  described  as  the  anal  canal. 

The  coats  of  the  rectum  are  muscular  and  mucous  and  are  united  by 
submucous  ti&sue.  The  mucous  and  submucous  structures  are  similar  to 
those  of  the  colon,  except  that  the  former  is  more  vascular.  In  the 
mucous  coat  may  be  distinguished  two  strata  of  unstriped  fibres.  The 
fibres  of  the  external  stratum  are  longitudinally  disposed  and  uniformly 
distributed  about  the  canal.  The  fibres  of  the  internal  stratum  encircle 
the  whole  of  the  tube.  About  the  anal  canal,  down  to  the  external 
sphincter  ani,  the  circular  fibres  are  augmented  so  as  to  form  a  band  4 
mm.,  1  inch,  in  thickness,  and  18  mm.,  f  inch,  in  width.  This  consti- 
tutes the  internal  sphincter  ant  muscle.  AiYhen  the  rectum  is  empty  its 
anterior  and  i>03terior  walls  above  the  anal  canal  are  in  contact.    Except 


Fk;.  12. 


niuis 


closed  l>v 


Rectum  inllate«1.    (<  hadwk  kj 
«,  b.  Sphincter  tertius.    r.  Aiuimlla. 

when  artificially  distended  or  (lunn<r  defeeation   the 
tonic  c<»ntraetion  of  the  internal  sphineter. 

Attention  should  he  called  to  certain  folds  of  the  niuccms  eojit  not 
dissimilar  to  the  valvuhe  eonniventes  in  the  small  intestine.  Of  these 
there  are  three  which  have  Ix^en  desit^natcMl  the  nr/rcs  of  Ilofisfon.  (V'u^. 
12.)  They  are  arrangenl  transversely  or  ol)li(|uely  to  the  lumen  of  the 
tulK»,  and  remain  unohl iterated  when  it  is  distended.  The  l«>n<«:est  of 
them  ( pliea-transversfflin  recti)  ))rojects  into  the  rectum  fnun  the  n<rht. 
It  is  about  on  a  level  with  the  cnl-de-sac  of  Douglas.  Tlu^  two  ()thers 
pn)j<*ct  frr)m  the  left  wall.  They  are  about  o  cm.,  2  inches,  apart  and 
etpially  distant  above  and  below  the  plane  of  that  U|)(m  tln^  opp()^ite  side. 
F(H»es  may  l)ecome  impacted  alM)ve  these  folds,  which  fact  h^l  Hyrtl  to 
d<*signate  them  "  the  thin!  sphincter." 
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The  hemorrhoidal  veins  are  especially  abundant  in  the  subniueosa. 
They  communicate  freely  and  empty  into  both  the  general  and  the  portal 
circulation.  In  pelvic  obstruction  or  congestion  they  may  undergo  vari- 
cose enlargement,  and  constitute  internal  piles. 

The  upper  third  of  the  rectum  is  completely  invested  with  peritoneum. 
This  is  reflectcnl  ujx)n  it  from  as  low  down  as  the  third  sacral  segment. 
The  fold  of  membrane  thus  formed  is  denominated  the  meso-rednm. 
Anteriorly  the  peritoneum  descends  upon  the  rectum  to  within  6  cm.,  2^ 
inches,  of  the  anus,  whence  it  is  reflected  upon  the  vagina.  Tints  is 
formed  the  recto-vaginal  pouchy  or  cnl-de-^ac  of  Douglas. 

The  upjKT  part  of  the  rectum  lies  ujx)n  the  pyriformis  muscle  and  the 
sacral  plexus  of  nerves.  It  has  to  its  left  side  the  left  ureter  and  the  left 
internal  iliac  artery.  Below  its  peritoneal  investment  it  is  unite<l  to  the 
siicrum  and  the  coccyx  behind,  and  to  the  levator  ani  muscles  laterally, 
by  areolar  tissue. 

The  Pelvic  Floor.  The  pelvic  floor  consists  of  the  skin,  the  fascia,  and 
the  connective  tissue  closing  in  the  pelvic  outlet,  together  with  certain 
specialized  bands  of  muscular  fibres.  It  supjwrts  the  pelvic  viscera,  none 
of  wliich  nor  any  part  of  the  peritoneum  should  be  considered  as  belong- 
ing to  the  floor  itself;  it  is  perforated  by  the  rectum  and  by  the  vagina  ; 
in  the  anterior  wall  of  the  latter  canal  is  the  lower  end  of  the  urethra. 
The  anatomy  of  the  rectum  anil  of  the  va<j:ina  will  be  considered  later. 
They  are  musculo-membranous  canals,  the()rifices  of  which  have  already 
been  described  as  being  about  2.o  cm.,  1  inch,  apart.  Within  the  |H»lvis 
the  canals  approach  so  that  their  walls  come  in  contact  at  about  4  em., 
H  inch,  from  their  oriflces. 

It  may  be  well  to  remind  the  reader  that  the  Ixjdy  is  for  the  most 
part  developed  in  synnnetrical  halves.  There  exivSts,  therefore,  a  line 
of'  union  between  the  lateral  halves,  and  this  is  usually  located  in  the 
median  plane.  Instead  of  speaking  of  the  structures  upon  one  side  of 
this  line  as  continuous  with  corresponding  ones  u|X)n  the  other,  it  would 
be  more  nearly  correct  to  speak  of  both  as  meeting  in  a  median  raphe. 
Inasmuch  as  vessels  and  nerves  as  they  approach  their  terminations 
diminish  in  size,  it  follows  that  the  median  raphe  is  least  vascular  and 
least  sensitive.     (Fig.  13.) 

The  External  Sphincter  Ani  Muscle.  The  skin  and  the  fascia  extending 
from  the  anus  to  the  coccyx  are  closely  adherent  along  the  raphe. 
Together  they  constitute  the  (f)iO'('or('i/gral  ligament.  From  each  side  of 
this  band  or  ligament,  beneath  the  superficial  fascia,  thin,  pale  sheets  of 
striated  muscular  iibres  arise.  They  pass  forward  to  blend  with  those 
ol'  other  muscles  at  tiie  central  point  of  the  perineum,  thus  surrounding 
the  anus  elliptically.  With  (k'c])er  fibres  derived  from  the  pubic  bands 
of  the  levator  ani  mn>cl(»s  they  constitute  the  nphincier  ani  extern n.s  mus- 
cle. The  function  of  the  external  sj>hincter  is  to  keep  the  anus  close<l  in 
response  to  the  will  (luring  violent  muscular  exertions,  such  as  coughing, 
sneezing,  and  i\w  like.  It  forms  a  j)oint  (V(ti)pui  for  the  other  muscles 
of  the  perineum,  and  may  aid  in  expelling  the  feces  at  the  end  of  tlie 
act  of  defecation.  Loss  of  its  function  doe-  not  of  necessity  residt  in 
ineontinence  of  feces.  The  deep  fibres  derived  from  the  levatores 
ani  pass  ])osteriorly  to  the  anus.  Traction  upon  them  separately 
everts  the  anus. 
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^H  The  Superficial  rascia  of  the  Fennemn*  Thv  ^tipcrdeial  layer  of  tlje 
^m  tfUpLT^cial  fascia  of  tbe  aiml  ami  that  of  the  geiiit(j-unmiry  regions  are 
^m  coDtiiiiious  with  eaeli  other  a  ad  with  that  of  tlie  rest  of  the  btvdy.  In 
|B  the  g^enitul  area  of  the  perinea  I  spaceacleep  layer  of  the  supc*rfieial  fascia 
'•'  msty  be  demon ^trateiK  It  eorrespondn  to  Oolleg'  fascia  in  the  male.  It 
i«  attache^l  to  the  anterior  margins  of  the  descending  rami  of  the  pnbeaj 
mid  Is  cc^ntiniied  upon  the  rami  of  the  ischia  n^  far  a^  the  tuberosities. 


fin.  m 


Umelm  ot  tb«  pelvic  ttoor,    (Modified,  from  Savaqe.} 
A*  Abtift.    B.  Biillt«  of  tti«  Te«tllHi1e.    C,  Gtxcft.    G.  Glaiii  clltorldis,    U.  Me«tai    urloArfiti.    V. 
TiWilW.     D,  GUtulf  <»f  B,fcrilw>llii.     a,  I-wslilCwyireniOTOi  niiisc^e.     b.  Bulbo-eiiTeriirani*.     c    Triuin- 
,  petiml     <L  apblaetfif  AQl   c  Levator  auU    /.  Coocygeiu.    jr*  Gloiem  tnmximus.    A.  Oblu- 


Toward  Uie  central  Hue  it  enters  the  labia  majora^  and  in  them  may  be 
trao><I  to  the  exteroal  abdominal  rings.  Pos^teriorly  it  turn!*  aroimd  the 
ifans%-er(4ns  pertiici  mnscle^  to  join  tbe  deep  fascia.     The  deep  fascia, 
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otliorwise  kwown  a.s  tfie  ttrttenor  or  hifartor  kufer  of  the  trianffnlar  lign- 
meni^  will  be  described  horeafter. 

To  expose  the  remaining  muscles  of  the  |>erineu[ii  the  deep  layer  of 
the  superficial  fas^ciii  imist  be  removed. 

The  Coaatrictor  Va^Bi  Musclep  The  constrictor  taginm  mu^le  (some* 
times  aho  t.niUed  tlie  i^phlnder  raglncE)  is  the  analome  of  the  accelerator 
urioGQ  or  bulbo-cavernosiis  in  the  male.  It  exercises  no  aach  function 
as  its  name  would  suggest,  but  rather  compresses  the  bulbs  of  tlie  vagina, 
which  it  covers.  The  muscle  consists  of  thin  sheets  of  striatetl  fibres 
located  upon  the  sides  of  the  vaginal  opening  which  it  thus  surrounds. 
The  fibres  arise  at  the  perineal  body,  being  closely  related  to  those  of 
the  external  sphincter  ani  and  of  the  transversus  perinei  muscles.  Pass- 
ing over  the  vaginal  bulbs  they  converge  somewhat  and  are  inserted  ioto 
the  sheaths  of  the  corpora  cavernosa  in  front  of  the  insertions  of  the 
erector  clicoridls  muscles.  A  slip  crossa^^  the  clitoris  and  compresses  the 
dorsal  vein*  It  is  claimed  by  Henle  that  some  fibres  may  be  traced  into 
the  posterior  surfaces  of  the  vaginal  bulbs  aod  some  into  the  floor  of  the 
vestibule.  The  constrictor  vaginae  muscle  is  separated  by  a  considerable 
interval  from  the  vaginal  walls. 

The  TraiiBverauE  Perinei  Muscles.  The  fraiisirrsm  j}€rmei  or  imhio-hui- 
homes  muscles  correspond  to  tliose  of  tlie  same  name  in  the  male.  They 
differ  iu  that  they  are  relatively  smaller  in  the  female.  Each  muscle 
arises  from  the  inner  surface  of  the  ramus  of  the  ischium  just  abt>ve  the 
tubcro?3ity  and  bet^vecu  the  origins  of  the  obturator  intern  us  and  the 
erector  clitoridis  muscles^  It  is  inserted  into  the  base  of  the  j^^rineal 
body.  The  fibres  intermingle  at  their  in^iertion  with  those  of  the  other 
muscles  meeting  at  this  punt  A  fcvv  fibres  deeply  situated  are  inserted 
in  the  vaginal  wall  and  some  join  their  fellows  from  the  opposite  side  in 
front  of  the  urethra.  Tliese  latter  are  sometimes  separately  named  the 
f!e'p  Irwisversits  pert  net  muscles. 

The  Erector  OHtaridlB  Mascles.  Internal  to  the  origins  of  the  trans- 
versus perinei  muscles  and  somewhat  nearer  to  the  tuberosities  of  the 
ischia  arise  the  ere^^tor  cJitortdis  or  Wiiklo -caver iutsun  mtiscles.  They  are 
of  reduced  sii^e  as  compared  with  their  analogues,  the  erecbores  penis. 
As  its  name  indicates,  each  is  inserted  into  the  corpus  cavernosum.  It 
IS  also  inserted  into  the  suspensory  ligament.  In  its  course  it  lies  near 
the  ramus  of  the  ischium  and  the  descending  ramus  of  the  pubis. 

The  Penaeal  Ledge.  In  ihe  triangular  inter%^als  left  upon  each  side 
between  tlie  three  last-iJeseribed  muscles  may  be  seen  the  deep  fascia  of 
the  perineum.  As  has  been  already  stated^  it  is  also  called  the  anfenor 
or  inferior  la^er  of  the  triangular  ik/amenf.  It  consists  of  a  sheet  of  fascia 
attached  laterally  to  the  ischiatic  and  the  puluc  nimi  and  anteriorly  to 
the  pubic  arch  Posteriorly  to  the  transversus  perinei  muscles  it  unites 
with  the  deep  layer  of  the  superficial  fascia.  At  their  line  of  union 
these  fasciie  are  joined  by  tlie  fascia  lining  the  under  surfaces  of  the 
levator  ani  muscles »  Thus  is  formed  the  perineal  ledge.  The  inferior 
or  anterior  layer  of  the  triangular  ligament  is  perforated  by  the  vagina 
and  the  urethra,  Iietween  wliich  canals  it  sends  a  slip  across  the  vesti- 
bule. It  is,  for  this  reason^  a  much  weaker  structure  in  the  female  than 
in  the  male* 
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The  Pelvic  Fa8d».  An  almost  complete  partition  exists  between  the 
superficial  structures  of  the  pelvic  floor  and  the  viscera  of  the  pelvis. 
It  is  formed  by  sheets  of  fascia  and  by  the  levator  ani  and  coccjrgeus 
muscles.  Since  its  lateral  halves  are  symmetrical,  but  one  side  will  be 
described. 

Fig.  14. 


roronal  s»'cti<»n  of  tht*  [H'lvi>.    (Browning.) 
A.  liium.    P.  Ischium.    C.  Acetabulum.     D.  Psoas  magnus  muscle.    /:  obturator  extermis.    F. 
Levator  aui.    O.  Spbiucter  ani  ezternus.    a.  Transvcrsalis  fascia,     b.  Iliac   fascia,    c.  Obturator 
fascia,    d.  ••  White  Hue."    e.  Recto-vesical  fascia,    f.  Alcock's  canal. 


The  obturator  interniis  muscle  arises  from  the  lateral  ixjlvic  wall.  It  is 
attached  to  all  but  a  small  portion  of  the  lower  part  of  the  obturator  mem- 
brane. It  has  also  a  bony  origin  from  the  ramus  of  the  ischium  and  the 
descending  ramus  of  the  pubis  contiguous  to  the  obturator  foramen  and 
from  the  bodies  of  the  ischium  and  of  the  ilium.  From  this  extensive 
origin  its  fibres  converge  to  a  tendon  which  leaves  the  pelvis  through  the 
lesser  sciatic  foramen.  The  pyriformis  muscle  arises  from  the  antero- 
lateral aspect  of  the  sacrum  and  passes  out  of  the  pelvis  through  the 
greater  sciatic  foramen. 

The  Obturator  Fascia  is  continuous  with  the  iliac  fascia  and  with  that 
covering  the  pyriformis  muscle.  Above  it  looks  toward  the  pelvic  cavity 
and  below  it  forms  the  external  boundary  of  the  ischio-rectal  fossa. 
From  this  fascia  a  leaflet  is  given  off,  which  takes  a  direction  transversely 
to  the  pelvis.     It  is  designated  the 

Recto-yesical  Fascia,  or  vesical  layer  of  the  pelvic  fascia.  The  line  of  its 
attachment  to  the  obturator  fascia  is  the  so-<*alled  white  line.    The  course 
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of  the  white  line  may  be  traced  from  the  spine  of  the  ischium  to  the  pos- 
terior surface  of  the  body  of  the  pubis  in  an  arc  the  convexity  of  which 
is  downward.  The  lowest  point  of  the  arc  is  a  little  more  than  5  cm., 
2  inches,  below  the  pectineal  line.  By  some  anatomists  that  portion  of 
the  fascia  covering  the  obturator  intemus  muscle  below  the  white  line 
only  is  designated  the  obturator  fascia,  that  above  being  described  as 
part  of  the  pelvic  fascia. 

The  recto-vesical  fascia  meets  its  fellow  from  the  opposite  side  in  a 
median  raphe.  Here  it  is  perforated  by  the  rectum  ana  by  the  vagina, 
in  the  anterior  wall  of  which  is  the  lower  part  of  the  urethra.  .  It  may 
be  traced  into  the  walls  of  these  canals.  Webster  has  separately  described 
the  portion  between  the  bladder  and  the  vagina,  that  between  the  vagina 

Fig.  15. 


Pnvrittul  wM'tion  of  tin*  iwlvis.    (Uuownino.) 

S.  JSymi»hyMs.  T.  Tcrlneal  Ictlge.  1.  Superficial  layer  of  the  superflciAl  tucla.  2.  Peep  layer  of  t be 
su)H.'rrk>lal  fta^ciA  (Collet'  fa&cia  in  the  male).  8.  Anterior  layer  of  the  triangular  ligament.  4.  Pot- 
teridr  layer  of  the  triangular  ligament.    5.  Rccto-vesicnl  fascia. 

It  is  to  be  unilerstuo<l  that  these  planes  of  fascia  are  perforated  by  the  urethra,  the  vagina,  and  tbe 
rccuim. 


and  tli(»  rcotum,  and  that  posterior  to  the  rectum  as  the  v^ico-vaginal^  the 
recto- rof/inaJ,  and  the  nrffd  layers  respectively.  The  following  is  taken 
also  from  the  siinie  author:  ''  Further,  the  arrangement  of  the  visceral 
[recto- vesical]  fascia  in  the  anterior  part  of  the  pelvis  is  of  considerable 
iniportance.  IIciv  the  viscenil  [recto- vesical]  layer  arising  from  the 
back  of  the  lower  part  of  the  pubis  on  eacli  side  of  the  middle  line  above 
the  point  of  origin  of  the  anterior  fibres  of  the  kvatorcB  ani  as  well  as 
the  attachment  of  the  parietal  [obturator]  fascia  jiasses  backward  as  two 
stiniijr  Ixmds  above  thcni  aiuf  on  each  side  of  the  urethra,  to  become 
bl(?iHied  with  the  anterior  surface*  of  the  bladder.    These  are  the  anterior 
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time  ftf/ntnenfs  of  the  bladder.  Bt^fcween  them  Is  a  space  filled  with  loose 
connective  tiiisue  and  fat,  continuous  below  with  the  retro-piibie  fat  and 
above  with  the  Buprapiihic  or  retro-pen  ton  eul  fat," 

JttBt  external  to  the  anterior  true  ligaments,  as  alwvc  described,  por- 
tioifcs  of  the  reijto-ve^sical  fascia  are  reflected  upon  the  bladder  as  its  lateral 
fnu  ligaments^ 


■m 


Dfiwf m  from  »  cast  of  i  dlnacKoD  miule  At  tbe  Long  Islanil  Co]  tege  Qo»plL&l.    (BROW^^fi.) 
L  Reeuiitu    2.  Co€Opi.    S.  tAblum  minus     4.  Sphincter  an  I  exterii  us.    5.  HhresoftheleTmCof  ant 
Ailtltt^  tmm  Ibeofl  pybli.    &.  Fibres  aristng  from  th«  tiiingtilAr  Hgdmont.    7.  Fibr^  orifiug  from  the 
**  «tiit«  tine/'    Sv  Fibpea  Afl^ln^  from  tUti  spttiii  of  tbe  Iscbiuui, 

The  Snpeilor  or  Poiterior  Layer  of  the  Triangular  Ligament.     From  the 

obttirati>r  fa&eia  along  it#  attachment  to  tlie  ramus  of  the  ischium  and  to 
the  dc5<-^ending  raiua^  of  the  pulx^  a  fa^oia  is  derivixl  which  meets  its 
fdlow  in  the  median  line.  It  is  su|>erficial  to  the  knatorani  muscle  and 
lilefidi^  with  its  sheath.  In  the  middle  line  it  is^.^utiuned  into  the  sheath 
of  the  vagina  and  unites  with  the  reeto^ vesical  fa^^cia.  By  union  with 
the  C50 r res jK>n ding  structure  of  the  opposite  side  a  triau*?^nlar  sheet  is 
formed  which  is  perforated  by  tlie  vagina  and  the  urethra.  Its  apex  is 
ftt  the  subpubic  arch  and  its  baso  joins  the  anterior  or  inferior  layer  of 
the  triangular  ligament  at  tlie  periueal  k^ge.  To  this  structure,  weak 
in  character,  has  been  given  the  name  superior  or  poderior  layer  of  the 
triangular  Hf/ummL 

Tim  Levator  Anl  Mu§cle.  Underlying  {i  f.,  sui)erficial  to)  tbe  recto- 
vmcal  fas^na  is  the  hvatomni  musc.de,  Refc^|>eeting  its  origin  anatomists 
mre  pnietieally  agretHl,  but  I  he  direction  of  its  filires  and  their  insertion 
has  be*ni  varionsly  des(:^rit>ed.  It  arises  from  the  intra|^>elvie  surfaee  of 
the  lioily  of  the  os  pubis  and  from  the  posterior  layer  of  the  triangular 
lis^ment*  from  th<*  spine  of  the  iseluutn  and  from  the  whole  length  of 
tbe  while  lino*    The  tibrcB  arising  from  the  pubi,s,  those  from  the  white 
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line,  and  those  from  the  ischium  are  snffieiently  dlstioet  as  to  their  arrange- 
ment and  as  to  their  insertion  to  entitle  them  to  Bepamte  dei^eriptiun  if 
not  to  entitle  them  to  be  considered  separate  ranscles.  The  area  of  pubie 
origin  i&  loc^tefl  about  12  ram.j  J  inch,  from  the  sjmphysijs  and  3,5  cm,^ 
1^  inch,  below  the  upper  bonier  of  the  bone.  The  fibres  arising  here 
are  joined  by  thoj^  from  the  posterior  layer  of  the  triangular  ligament 
This  latter  structure  blends  with  the  obturator  fascia  along  the  descend- 
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Drftwing  &t3m  &  pbotogmph  of  &  dlraecUoti  toade  At  the  Long  Mftmd  Oolkg^  HoffpLiiiL    (Bbqiv!<ixg.| 

1.  gympbyslt.    2.  Coccj'sl    3,  Anm.    4,  SiiperficlAl  Ottrcs  XKim  the  pubic  orLgtu  of  the  tevntor  ani, 

5,  Deeper  Jlhre»  (h>tn  the  puhtc  oHgtji,    6.  Fibres  fh)m  the  '*  white  Une/'    7.  Fibree  fn>m  the  spine  < 

the  IflcJiIunL    B.  Gluteus  maxiiauB  tauscle. 


ing  pubic  ramus*  It  will  thus  he  i?een  that  the  origtu  of  the  pubic 
portiou  of  the  levator  is  more  extensive  ihau  ui^ually  described  and  that 
its  plane  is  superficial  to  and  intersects  that  of  the  portion  ariaiug  from 
the  white  line*  The  fibres,  arising  as  above  described,  soon  gather  to 
form  a  band,  about  12  mm,,  \  ineli,  wide  and  3  mm.,  ^  inehj  thickj  and 
disti nelly  separable  from  the  rest  of  the  mu&cle.  It  takes  a  coui^e  nearly  g 
horizontally  backward  toward  the  auus.  At  its  insertion  it  is  bihimimir. 
The  superficial  fibres  are  coutinuetl  into  the  sphincter  aui  externus,  of 
which  they  become  a  part.  Of  the  deeper  ^Uxes  a  few  turn  forward  into 
the  perineal  body.     By  far  the  gi'eiiter  number  take  a  backward  course. 
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'oSt^rior  to  the  rectum  they  come  iu  close  eoutaot  with  their  feUows  fntiii 
the  oppojiite  side,  but  do  not  join  them,  as  is  sometimes  stated,  eitlier 
with  or  without  the  iiitervemion  of  tendon.  Most  can  be  traced  to  the 
iviceyx,  though  some  fall  short  thereof,  ending  in  the  sheath  of  the  muscle- 
As  the  pnbic  band  sweeps  bv  the  vagina  it  is  5  mm,,  \  inch,  distant  there- 
frura.  A  few  stray  fibres  from  its  lowermost  origin,  by  no  means  con- 
stant, cro6s  above  the  l>and  and  terminate  in  the  vaginal  walL  They 
correspond  to  the  levator  prostatie  in  the  male. 


.<^ 


i  ^ 


^  > .  )£r 


X 


\  XtfAwfof  fb«in  ft  l^ioCogfUpb  f>f  ft  dlnei^oa  made  ■£  the  LoTig  li^l&nd  Tfillege  HosplULl ;  iadJTidual 

fibre*  of  the  levuUir  l^liited.    (BROWSciNii.) 

\%.  ^mplirtft  \fmsu    2.  OoeoyE.    *.  Aau*.    4.  Deep  Sbili  fhim  puWd  origin.   6.  Ftbrei  from  fiis^liJ 

odfftiLp    S.  itbrei  firoin  Ischtftl  iptae.   T.  Wlilt«  Hue.    %,  Gluteus  tuftxlmua  lutiacle. 

Tfie  fibres  from  the  isehinni  arise  from  the  inner  aspect  of  the  .spine 
ci*ntiguou3  to  ant  I  just  in  front  of  the  cwcygeus  must'le.  They  form  a 
iipiurlkve^hajjed  bundle,  thicker,  somewhat  more  superficial  than,  and  dis- 
tl  '  ■■ftarable  fnira  the  fibres  of  fascial  origin.  They  may  also  be 
'i:  ImhI  by  their  darker  color,      Tlie  course  of  the  bundle  is  nearly 

iniik'^%'er^%  and  it  is  for  the  mnst  pirt  i asserted  into  the  fourth  cm^ygeal 
s^meut.  A  few  sii[>crficial  fibres  turn  forward  upon  the  recto-c*occv- 
g^I  raplie. 

The  portion  of  the  levator  intermediate  Wtween  those  already  described 
thin  and  membranous.  It  condats  of  a  numl:ier  of  fascicles  which 
\riae  frttm  a  fascia  weakly  attached  to  the  white  Hue.  Even  in  well- 
deveIope<l  women  the  fas<:icles  exhibit  fascial  intervals*  In  the  aged 
and  cmaeiated  tliey  undergo  a  marked  di-gree  of  atrophy  and  degeneni* 
tioo.  Their  direction  is  down  ward  ^  backward,  and  inward  with  varying 
i>bli<|u!ty  towartl  the  rectum  and  the  rceto-cLiccygeal  raphe-  The  anterior 
tin-  m<»st  oblique  and  the  posterior  are  nearly  triiusverse.  As  they 
3protuli  the  reettUTi  an*l  the  nij>lie  they  turn  backward  and  course  in  a 
"din-i-littn  nenrlv  (mrollel  with  the  median  Hnej  moBt  of  them  reach  the 
ctMvvx  :  -Mvme  becume  api^nciirotic  before  dohig  hi.^ 

t  ti«  Iftte  rrof,  Br*»wtilng  n? gftTtled  Ibe  IcTfttor  ftii)  as  a  rodiiiieiitftrx  muicle. 
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The  levator  aiii  miwcle  h  lined  by  &  thin  fjis^tia  wlmh  aclKeres^  elosely 
to  it.  It  13  kiiuwn  ua  the  anal  fascia*  On  tlie  other  hand,  it  can  W 
readily  tlit^.'^cteil  fmni  the*  ret-to- vesical  fa,scia*  When  thus  diik?ectCHl  a 
delicate  fuBcm  may  l)e  demoni^trated  upon  the  upner  j^iirface  of  the  musc*le- 
Thii§  vvitli  the  anal  faiseia  con^<titutes  its  gheatli.  In  the  metiiaii  line, 
extending  from  the  rectum  to  the  coccyx,  the  r^heath  of  the  levator  ani 
muscle  blends  witli  the  recto*ve.sicnlfai?cia  forming  the  rGctt^-cixxypeal 
raphe.  At  tlie  perineal  body  also  and  at  the  side.^  of  the  vagina  ana  of 
the  rectum  these  structures  blend.  This  lias  led  some  authors  to  erm- 
neonsly  descTibe  the  levator  as  iosertcd  into  the  avails  of  the  rectum  and 
of  the  vagina. 

The  recto-vc^ical  fascia  constitutes  a  support  for  the  pelvic  contents* 
By  the  fontmction  of  the  levatores  ani  this  ftupi>i>rt  is  raised  and  tlit* 
pelvic  viscera  elevated*     The  post-vaginal  structures  are  also  drawn  for- 


Brtwlnt  iwm  &  pbotogmiia  of  the  dlaiecUon  i>r  the  pchia  of  a  yoiinff  piHrntiiftni  just  *ft«r  p»rturttloa, 

Tbe  levator  uil  clained  *nd  intmpch  i<?  pfesssurn  amoved.    (Biiowwisso 

t  Bymi>hF^»    2-  Cticcy^    S.  Anui.    4.  Tuberosity  of  the  Ischluni.     S   Fibre*  tvom  pubic  urlgla. 

6,  Flbfvi  from  '^  white  Hut.''    T.  Fibres  Irom  tbt;  *pine  of  Ihe  Ischium. 

ward.     A  very  noticeable  result  of  traction  upon  the  pubie  band  is  to 
evert  tlie  amis* 

Those  who  have  conducted  investigatiooii  ujKjn  the  lower  animals  wdl 
have  observed  the  ijroportionately  gmit^^r  development  of  the  levator 
ani  iu  those  possessed  of  a  tailj  and  that  its  fniiction  iu  such  animals  is^ 
almost  entirely  to  act  upon  that  structtii'e. 

The  triangular  interval  between  the  pneterior  border  of  the  levator 
ani  muscles  and  the  anterior  border  of  tlie  pyriformis  is  filled  in  by  the 
ciiccygeus.  This  is  a  thiu  ranseular  shetH,  It  ari,^es  from  the  spine  of 
the  isehiura,  and,  spreading  out  fan-shaped,  is  inserted  into  the  side  of 
the  coe^vx  and  of  the  sacrum  adjoining. 

Savage,  in  hisdeseription  of  the  pelvic  ilw>r,  gives  to  the  pubic  iiortiou 
of  the  levator  the  name  "  pubo-coocygens;''  to  tlie  rest  of  the  muscle  the 
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name  *^  obturata-coccygeus,''  and  to  ihe  coccygeus  the  name  ^Msehio- 
coeeygeus." 

The  Perineal  Body.  It  is  unfortunate  that  the  term  '^  perineum," 
when  treating  of  the  female,  is  used  somewhat  ambiguously.  By  anato- 
mists it  is  applied  without  distiuction  of  sex  to  the  whole  perineal  area. 
By  obstetricians  and  gynecologists  it  is,  as  a  rule,  appliea  only  to  that 
s|)an  of  tissue  intervening  between  the  anus  and  the  posterior  commissure 
of  the  vulva.  This  source  of  confusion  is  not  cleared  up  by  designating 
this  latter  area  **the  perineum  proper.' '  What  obstetricians  call  the 
perineum  or.i)erineum  proper  corresponds  to  the  central  tendinous  point 
in  the  male. 

Fig.  'JO. 


The  external  genitals,  as  seen  In  mesial  section.    (Henle.) 

a.  -\aus.    b.  Perineal  body.    c.  Vagina,    d.  Urethra,    e.  Labium  minus.  /.  Clitoris,    g.  Fossa  navica- 
laris,  in  front  of  which  U  the  hymen. 

It  has  already  been  sliown  that  untlcrlying  the  skin  and  the  superficial 
fascia  of  this  limited  space  several  muscles  intermingle  their  fibres. 
They  are  the  sphincter  aiii  extenuis,  the  constrictor  vaginae,  and  the 
tranversus  perinei.  By  the  uniou  of  the  deep  layer  of  the  8Ui)erficial 
fa«Ma  and  the  deep  fascia  of  the  ])cri!ieum  (anterior  layer  of  the  trian- 
gular ligament)  a  strong  resisting  band  (the  perineal  ledge)  is  formed. 
This  stretches  between  the  tuberosities  of  the  ischia,  and  in  crossing  meets 
the  anterior  limit  of  the  external  sphinct  r  ani  muscle.  These  structures 
inc»eting  at  tlie  central  point  of  the  perineum,  together  with  the  areolar, 
elastic  and  involuntary  muscular  tissue  dispo«ird  between  and  about  them, 
f«»rm  the  larger  and  by  far  the  most  im|)c)rtant  part  of  what  has  been 
designated  the  perineal  body. 

It  has  already  been  stated  that  tlie  rectum  and  the  vagina,  though 
o))ening  at  a  distance  from  each  other  of  2.5  cm.,  1  inch,  come  in 
<T»ntact  at  about  4  cm.,  H  incli,  from  tlieir  orifices.  The  perineal 
fuMy  is  the  aggregation  of  tissues  included  between  these  canals  below 
their  contact.  It  is  u.sually  described  as  triangular  in  outline  upon  sagittal 
section  and  pyramidal  in  form.  When  the  rectum  and  the  vagina  are 
flaccid  it  is  gourd-shajMHl  rather  than  pyramiilal.  The  tissues  forming 
its  expanded  i>ortion  or  base  have  been  already  descrilK»d.  So  nuieh  of 
the  bo<ly  as  lies  above  the  jielvic  fascia  does  not  differ  essentially  in  struc- 
tural charac*ter  from  the  connective  ti.ssue  disposed  elsewhere  among  the 
intnipelvic  viscera. 


ohsteti*iciuii,  Ite  capaoity  h  stated  to  be  sonicnvbiit  less  tliEin  tliiit  of  tlif* 
male  bladder,  though^  under  some  eirciimstaiicei^,  it  is  move  dij^tetir^ible. 
It  h  iiiter|)Oj?od  botwepii  tlje  syniphvinis  piilns  m  front  and  the  uterus  aud 
tilt*  vagina  beliiud.  TJie  na^i*  surrounds  tlie  urethnil  o[>emng*  It^  as  a 
rule,  is  the  most  dependent  portion  of  the  organ  %vhen  the  erect  position 
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of  the  body  is  assumed.  The  circular  muscular  fibres  are  here  augmented 
Hjmewhat,  and  the  mucous  membrane  presents  a  puckered  appearance. 
To  the  reinforced  circular  fibres  has  been  given  the  name  sphincter  veslece. 
This  name,  however,  is  misleading,  since  there  exists  here  no  true  sphinc- 
ter. The  term  **neck''  is  also  unfortunate  in  the  description  of  the 
bladder,  for  the  reason  that  the  entrance  of  the  urethra  is  abrupt  and 
not  gradual.  The  uvula  is  less  distinct  and  the  trigone  is  smaller  than 
in  the  male  bladder.  The  triangle,  at  the  angles  of  which  are  located 
the  urethral  opening  and  the  ureteric  orifices,  is  more  nearly  equilateral, 
each  leg  measuring  about  3.5  cm.,  1^  inch. 

At  a  variable  distance  above  the  pubic  bone  the  peritoneum  is  reflected 
from  the  anterior  abdominal  wall  to  the  summit  of  the  bladder.  The 
space  under  this  membrane  and  between  the  anterior  bladder-wall  and 
the  pubes  is  known  as  the  cavity  of  Relzius.  It  is  occupied  by  a  mass  of 
loose  areolar  tissue  which  allows  considerable  mobility  to  the  viscas. 


Fig. 


X.  Plane  of  pel  Vic  outlet,   y.  Piano  of  pi-lvifink-t.   1.  Sym]tlj\>is.   J.  Sacrum.  3.  Rectum,    i.  I'terus. 
5.  Va^iia.    6.  Bladder.    l».  Sigmoid  flexure  of  the  colon.    10.  Utero-sacral  ligament.    (TF>TrT.) 

Posteriorly  the  bladder  is  connected  with  the  upper  part  of  the  vagina 
and  with  the  cervix  uteri  by  a  firmer  connective  tissue.  From  the 
summit  of  the  bladder  the  peritoneum  is  reflected  upon  the  uterus  at 
about  the  level  of  the  os  internum,  forming  the  vesico-nterine  pouch. 

When  empty  the  bladder  sinks  below  the  pelvic  brim  and  the  fundus 
of  the  uterus  falls  forward  upon  it.  The  vesico-uteriue  pouch  is  then 
collapsed  and  the  intestines  rest  upon  the  posterior  uterine  wall.  When 
distended  the  bladder  rises  into  the  al)d()minal  cavity.  It  carries  the 
uterus  upward  and  pushes  it  backward,  and  coils  of  intestine  may  fall 
into  the  vesico-uterine  pouch. 

The  distended  bladder  of  the  adult  female  is  ovoid,  the  long  axis  heiufj; 
transverse.  That  of  the  child  and  that  of  the  aged  assume  more  nearly 
the  masculine  type.  When  empty  the  bladder  sinks  l)eneath  the  ])eh  ic 
brim  and  the  uterus  drops  forward  upon  it.  Upon  sagittal  section  the 
U)ng  axis  of  the  coUapsecl  bladder  would  form  nearly  a  right  angle  with 
that  of  the  vagina. 

The  Uretlira  and  the  Urethro-vaginal  Septum.  The  art  fhrd  of  the  f<  tiinic 
is  about  3.5  cm.,  1^  inch,  in  length.     Its  axis  is  nearly  parallel  \n  itii  the 
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plane  of  the  ]ieU^to  brim.     Its  lower  three-fourths  is  embeddenl  in  the 

anterior  vaginal  wall,  It^  upper  fourth  is  se^pamted  therefrom  by  a 
mass  of  eellular  tissue.  The  average  diameter  of  the  ciuial  is  5  mm., 
I  inehj  though  it  is  very  dilatable.  Ita  walls  are  muscular  aud  lined 
w^ith  mneous  membrane.  The  mncous  membmiie  is  thnjwn  into  longi- 
tudinal folds  by  the  presence  of  elastie  fibres  in  the  snbauKH>«a.  The 
muscular  wall  <X)nsist^  of  two  distinct  stmtii  of  smooth  libres.  Those  of 
the  internal  stratum  are  kmgitudinal  in  dii'eetion,  continuous?  with  the 
longitudinally  disptjsed  fibres  of  the  bladder.  The  external  stratum  is 
continuous  with  tlie  sphincter  vesicee-  In  the  upper  fourth  of  the  urethru 
the  external  fibres  encircle  the  canal.  In  its  lower  three-fourths  tliey 
may  be  demonstrated  anteriorly  to  it  only,  being  t^mtlnuous  posteriorlj 
with  the  circular  fibres  of  the  \'agiua-  The  striated  fibres  from  the  deep 
trans  versus  perinei  muscles  which  meet  in  front  of  the  urethra  are  some- 
times described  as  the  eompresitor  urcfJtra;  or  Gtithries  muscle.  Some 
investigators  claim  to  have  demonstrated  the  presence  of  voluntary  fibres 
encircling  the  upjier  part  of  the  canal^  which  they  contend  act  as  a  vol- 
untary spliincter.  The  arrangement  of  the  sphincter  vaginee  of  Luschka, 
whereby  the  urethm  is  compressed  against  the  urethro- vaginal  septum 
has  already  been  alluded  to. 

The  urdhro-tw/inal  septum  may  be  nearly  or  quite  1.5  cm.,  J  inch, 
in  thickness  in  the  lower  three- fourths.  Above*  the  canals  are  more 
widely  sepanited  by  the  interposition  of  cellular  tissue.  An  idea  of 
the  relative  position  of  the  parts,  as  well  as  of  the  thickness  of  the 
septum,  may  be  gained  from  the  following  statement ;  If  a  line  be  drawn 
from  the  middle  of  the  posterior  surface  of  the  symphysis  pubis  to  the 
<^rvix  uterij  its  length  would  be  about  5  cm.,  2  inches,  and  the  vesical 
opening  of  tlie  urethra  would  be  located  at  about  the  union  of  the  ante- 
rior and  middle  thirds.  Quain  slates  that  the  female  urethra  corresponde 
to  the  prostatic  jK>rtion  in  the  male.  There  seems,  however,  to  oe  no 
ground  for  making  so  definite  a  statement. 

Throughout,  the  mucous  membrane  of  the  urethra  presents  the  orifices 
of  tubular  glands*  Two  tubules,  much  larger  than  the  mtiU  open  upon 
the  floor  of  the  urethra  near  the  meatus.  Their  mouths  are  not  readily 
diseerniblej  except  under  pathological  conditions.  They  are  known  ajs 
Skene^s  glands. 

Development  of  the  Sexual  Organs.  At  the  beginning  of  the  seventh 
week  tile  embryonic  structures  from  which  the  reproductive  organs  are 
to  be  developed  present  the  same  apjjeamnce  iu  both  sexes.  The  intes* 
tiual  and  geni to-urinary  esanals  discharge  into  a  common  chamber  or 
cloaca*  Just  within  the  cloaca,  anteriorly,  is  an  elev^ation  of  tissue  repre^ 
sent  tug  the  future  external  organs  of  generation.  Tlie  canal  leading  to 
the  bkidder  is  comparatively  large  and  is  known  as  the  uro-^enUal  mnus^ 
In  the  lumbar  regi<m  are  two  glandular  structures,  one  upon  each  side* 
They  artf  the  Wo/^an  bodies.  From  their  lower  extremities  the  Wolffian 
duet^  lead  inward  and  downward  to  the  uro-genital  sinus.  U|X»n  each 
side  another  tubular  structure  may  be  observed.  Above,  it  lies  upon  the 
external  surface  of  the  Wolffian  bo<^ly»  At  the  lower  extremity  of  the 
Wolffian  body  it  crosses  the  Wolffian  duct,  from  without  inward,  and, 
turning  downward,  runs  along  its  inner  side  to  reach  the  urogenital 
sinus.     This  is  the  dud  of  J/il/^er.     Medially  the  lower  portion  of  the 
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ducts  of  Muller  are  in  contact.  Subsequently  the  partition  between 
them  disappears,  and  the  single  tube,  thus  resulting,  becomes  the  **  foun- 
dation of  the  vagina  and  uterus  in  the  female,  and  the  prostatic  vesicle 
or  uterus  mascuTinus  in  the  male; 
the  upper  or  forepart  of  the  Miil- 
lerian  duct  disappears  in  the  male  ; 
in  the  female  it  forms  the  oviduct'' 
(Quain).  Arrest  of  development 
will  explain  the  congenital  mal- 
formations of  double  uterus  and 
double  vagina. 

The  reproductive  gland  (testicle 
or  ovary)  is  developed  from  the 
Wolffian  body.  The  Wolffian  body 
is  held  to  the  posterior  abdominal 
wall  by  a  reflection  of  peritoneum 
from  which  a  fold  passes  down- 
ward to  the  groin.  After  the  atro- 
phy of  the  parent  structure  its  jxjri- 
toneal  investment  forms  the  meso- 
varium  or  mesorchium,  as  the  case 
may  be,  and  the  descending  fold 
{pHca  gubematrix)  becomes  the 
gubemaculum  testes  in  the  male 
and  the  round  and  ovarian  liga- 
ments in  the  female.  The  Wolffian 
duct,  which  in  the  male  develops 
into  the  vas  deferens  and  the  epi- 
didymis, disappears,  for  the  most 
Eart,  in  the  female.  A  remnant, 
owever,  corresponding  to  the 
globus  major,  persists  as  a  rudi- 
mentary structure,  and  is  described 
under  the  name  of  the  parovarium 
or  epoophoron. 

As  is  the  case  with  the  testis,  so 
the  ovary  migrates.  Its  descent 
is  arrested,  however,  by  the  plica 
gubematrix  becoming  attached  to  the  Miillerian  duct.  This  accounts 
for  the  permanent  location  of  the  ovaries  and  for  the  attachment  of  the 
ovarian  and  the  round  ligaments  to  the  uterus. 

The  Fallopian  Tubes.  The  Fallopian  tubes,  for  the  reason  that  they 
conduct  the  discharged  ova  to  the  uterine  cavity,  have  been  denominated 
the  oviducts.  They  are  within  the  folds  of  the  broad  ligaments  and 
occupy  their  superior  borders,  reaching  from  the  cornua  of  the  uterus 
nearly  to  the  lateral  pelvic  walls.  They  vary  in  length  from  7.5  cm.  to 
12.5  cm.,  3  to  5  inches.  As  a  rule,  the  right  tube  is  somewhat  the 
longer  of  the  two.  In  their  development  the  Fallopian  tiilx's  may 
be  considered  as  finally  penetrdtintr  the  broad  ligaments,  so  that  thty 
open  into  the  peritoneal  cavity.  The  broad  ligaments  surrouinl  them 
much  as  the  peritoneum  does  the  small  intestine.     Since  to  the  tube  is 


Diagram  of  the  primitive  uro-genital  organs  in 
the  embryo  previous  to  sexaal  distinction.  The 
parts  are  shown  chiefly  in  profile,  but  the  MUller- 
ian  and  Wolffian  ducts  are  seeii  from  the  front.  3. 
Ureter.  4.  Urinary  bladder.  5.  Urachus.  ot.  The 
mass  of  blastema  frt)m  which  ovary  or  testicle  is 
afterward  formed.  W.  Lell  Wolfl^n  body.  x.  Part 
at  the  apex  fiom  which  the  coni  vasculosi  are 
afterward  developed,  vo,  to.  Right  and  left  WolflOan 
ducts,  m,  m.  Right  and  left  MUllerian  ducts  unit- 
ing together  and  with  the  Wolffian  ducts  in  gc,  the 
genital  cord.  ug.  Siuus  urogenitalis.  i.  Lower 
part  of  the  intestine,  cl.  Common  opening  of  the 
intestine  and  uro-genital  sinus,  co.  Elevation 
which  becomes  clitoris  or  penis.  U.  Ridge  from 
which  the  labia  niajora  or  scrotum  are  formed. 
(Gray.) 
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appHetl  the  technical  uarue  **salpiox,**  the  designation  memsalptnx  h 
given  to  tliat  portion  of  the  broud  llgunjenL  included  l)etwetMi  the  tube 
above  and  tho  ovary  and  iht*  uterD<>varian  ligament  below.  The  upjiear- 
ance  of  the  distal  end  of  each  tube  is  that  of  a  riigged  tear  tlirongh  tlie 
broad  ligament  above  and  jn?5t  external  to  the  ovary.  From  this  pinnt 
to  the  lateral  pelvic  wall  the  superior  border  of  the  broad  ligament  is 
tirra  and  reinforced  by  fibnmg  tissue.  It  presents  a  sharply  concave 
outline.  It  forms  the  ligament  urn  infundihuPj^pdricum  or  ifgammitum 
smpensovium  ovariL 


r  rtenia.   I,  Isthmus.  A.  A^mpulla*  F*  Flmljriffi.  F.u.  FliDbriiinvarica.  S  Mesostilpltii*  O.Ovarj. 
U  Ligata(;iitiim  marlc'U!.    i\  Llgamaiitum  liifiiud1buU»-|K.'Lvk'iini.    E.  Parovarium.    (Henle.) 

It  is  quite  evident  that  the  position  of  the  br«3ad  ligaments^  and  conse- 
t^nently  that  of  the  ovaries  and  of  tlie  tubes,  will  vary  with  that  of  the 
nteru^.  The  latter  iir^an  is  not  Hrmly  Hxed  iu  the  pelvic  cavity  and  its 
fundiiis  is  especially  movable.  Concerning  tlio  usual  position  of  the 
uterus  there  has  been  much  controversy.  From  tlie  intimate  connection 
of  the  cervix  to  the  blad{lerj  anteriorly,  and  of  its  proximity  to  the  rec- 
tum, posteriorly,  it  will  be  understood  that  the  dlrec^tion  of  tlie  long  axis 
of  the  uterus  will  vary  according  to  the  contents  of  these  viscera.  When 
the  Idadder  and  the  rectum  are  lx>di  empty,  the  fundus  of  the  uterus  will 
drop  forward  so  that  the  long  axi:^  of  the  uterus  will  form  nearly  a  right 
angle  with  that  of  the  vagina,  and  the  uterus  will  sink  wholly  beneath 
the  plane  of  the  pelvic  brim.  There  may  also  exist  in  the  organ  a  cer- 
tain degree  of  anteflexion.  The  broad  ligaments  will  now  arch  abcmt 
the  pelvic  walls  from  before  back  wan  1^  and  their  nlerine  will  be  on  a 
lower  level  than  their  pelvic  attachments.  When  the  bladder  fills  the 
fundus  uteri  is  pushed  upward  ami  backward,  and  may  rise  above  the 
plane  of  the  pelvic  brim.  Tlie  long  axis  of  the  uterus  l>ecome8  then 
more  nearly  vertiml,  and  the  broad  lig^iments  with  the  uterus  assume  the 
posit  ion  dcsL'ribetl  as  a  transverse  pelvic  partition. 

When  the  uterus  is  in  its  antevertcd  [>osition  the  Fallopian  tul>es, 
springing  from  its  cornna,  curve  about  the  pelvic  brim,  superiorly  to  the 
0%'aries,  and  turn  downwanl  and  backward  around  the  uhtsil  extremi- 
ties of  these  organs.     The  fimbriated  extremities  of  the  tul>e8  are  on  a 
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level  with  the  lower  l>onier  of  the  ovaries,  posterior  to  tliem,  Tiie 
ctunree  in  the  tabes  are  ioherent  in  themj  aud  are  not  due  to  tlieir  positifui 
agnjti^t  tlie  pelvic  walls,  as  may  be  prov^en  by  studyiug  them  wTieii  the 
uieru!?  with  its  adoe^a  is  removed  from  the  body* 

The  Fallopian  tubes  are  muscular  structures  and  are  lined  l>y  an 
exteu^icMi  of  the  mucous  membrane  from  the  uterus.  At  I  heir  distal 
extremities!  I  he  mueoiis  nieiulrrane  meets  the  serous  surface  of  the  peri- 
tontHim,  The  muj^eular  coat  of  eaeh  lube  may  be  divided  into  an  exteriml 
and  an  interual  layer.     The  fibres  of  tlie  external  layer  are  longitudiual 


BLADDER 


"^ 


'^' 


( iNmcHT»oft»  or 

',        ffOUMO    LIGA- 


t  pelric  rlietta  of  wooMn 


f  Men  fmm  abnTu  Ctti«  lefl  ovftrr  »{icl  lube  have  b«eii  diawti  up  loto  the 
left  iliAc  fimm}.    tT&tvf,) 


aiul  are  Cfintiouons  with  the  external  stnitum  of  the  utenhs.  Those  uf 
the  infernal  layer  encircle  the  tiilie  nntl  are  continuoutj  whh  the  internal 
Blmtum  of  the  uterus,  Tlie  circular  iibres  are  greatly  increased  in  number 
wh«*re  the  titbe  opens  into  the  uterine  eornu. 

The  ijviduet  iliffers  my  much  in  form,  iu  diameter,  in  calibre,  and  in 
«ppf*anitice  in  different  parts  of  its  length,  as  to  have  led  to  its  division 
into  four  [Kirtions,  These  are  the  isthmus,  the  ampulla,  the  neck,  and 
ihr  fimbriated  extremity.  The  isthmus  extends  from  the  uterus  for  about 
lwo««ixtbs  of  the  whole  length  of  the  tube.    Its  diameter  is  abt>ut  3  mm*, 
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\  iDcb.  Its  ciilihre  at  the  uterine  o|>CDitig  is  small,  aclmitttng  but  a 
very  fine  bri^itle,  but  it  gradually  enlarges  toward  the  ampulla.  It  lias 
fi  solid  or  c£ird-like  feel.  Tlie  ampulla  oecujjies  three-sixths  of  the  leugth 
of  the  tube,  and  extends  from  the  isthmus  to  thf*  neck.  It  i*^  the  most 
tortuous  port  ion  J  the  curve  of  whinh  bus  been  already  descTil>ed,  Its 
diameter  increa:ses  from  the  isthmus  to  the  neck,  aod  may  rearh  a  maxi- 
mum of  1  cm,,  or  a  little  more  thau  one-third  iiiclh  The  diameter  of 
its  lumen  is  half  that  of  tlie  tube  itBclf,  thus  rendering  the  ampulla  less 
firm  to  the  touch  than  is  the  isthmus.  The  distal  sixth  of  the  Falloiuau 
tube  displays  a  ^*  funnel-shaped  exjiansion  surrounded  by  a  fringe  of 
peculiar  fleshy  proeeases,  which  retail  in  a  strikini^  manner  the  tentacles 
of  a  sea-anemone  "  (Coe),    These  ragged  fringe-like  processes  are  deiiomi- 


Ijtti  OTAry  turned  up» showing  the  surlkce  usually  in  v*m\jnvi  with  the  hroad  UgamiMit :  show*  also 
the  i^mbriH  oTuHca  and  the  fimbriate'!  extfeiuitj'  of  the  FaUoi.iiiu  tu»>e.    iBR*>wN'ixti,> 
o,  Thtj  oTtiry,    h.  lAw^  of  Jimitatlon  betvreen  £he  OTJtry  and  the  broad  tigamcnt.    m,  Fitnhrlatetl 
«3Ltr@mUy  of  the  Fiil]i>piaii  Ici^^e.     M.  Fimbria  ovarlca.     The  Leitor  u'  liesabuvt!  Ibe  ^ufiuidibulu' 
{pelvic  U^&ment,  whleb  la  cue  nt  the  pelvic  eiul. 

jxnX/^A  fimbiiw^  and  they  give  to  this  portion  of  the  tube  the  name^miri- 
idcd  extreinify.  It  is  the  '*  morsUi*  diaboli*'  of  the  ancient  anatomi^t^. 
The  7ieck  of  the  Fallopian  tiibi^  marks  the  union  between  the  ampulla 
and  the  fimbriated  extremity,  Distally  tlie  canal  of  the  tul>e  teniiinates 
in  the  ostium  abdommaft\  Quafn  citrus  autharity  for  the  statement  that 
this  orifice  is  physinlogically  closed  during  life,  though  dilatable  ti>  the 
extent  of  4  mm,j  y^  inch.  The  exjKinded  mucous-lined  portion  of  the 
tube  djiitiid  to  the  ostium  abdominale  is  designated  the  infumrtbulum  or 
pamiion.  The  primary  fimbriie  are  four  or  five  in  number,  but  tliey 
send  secondary  offshoots  from  their  edges,  presenting  a  complex  apj>ear- 
ance*     One  of  the  primary  fimbrifCj  larger  and  less  ooraplex  than  the 
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olhefi^  iii  attached  to  the  outer  extremity  of  the  ovary*     It  is  known  as 
the  fimbria  orarica. 

Fig.  .t, 


F«llopifti]  itibe  luld  open^    (After  RittiJiiiBj 
^  b,  rtrtfne  pOfttOQ  ©f  tube.    **,  d.  rikiD*if  macotw  tnembratie.    e.  Tubo^^VarfAO  JJg«ia«lllB  i 
fringes.  /  Oi nry.    g.  Round  ngamenU 


Fid,  28. 


frtflopUn  titin* ;  ert»iii  irrilnti  ihniUffh  «ti>pullA.  ixiik-r  U*w  fMtwer.    tXflcf  Lvhuka  } 
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The  mucous  llaiDg  of  the  Fallopian  tuhej^  Is  not  as  closely  adherent 
tD  the  niusoukr  gtmcture  a&  is  that  in  the  body  of  the  uterus.  However, 
it  has  no  distinct  giibmiicosa*  It  is  disposed  in  lon^itiidinal  foldni 
which  are  somewhat  more  complex  in  the  ampulla  than  in  the  isthmu*^. 
This  gives  to  the  lumen  of  the  tuVie  on  cro^s  section  a  stellate  appear- 
ance. The  furrows  are  continued  upon  the  fimbriae,  so  that  the  tinibriii 
ovariea  presents  a  gutter  leading  from  the  o^^ary  to  the  pavilion*  The 
epithelium  is  of  the  columnar  variety  and  ciliated  throughout.  The  eiHa 
pfi3<^ess  remirkable  activity  and  produce  a  current  toward  the  uterus. 
The  hi^tadlfU  or  c^afs  of  3forgfi</ni  are  little  bodies  sometimes  found 
attacheMi  by  pedicles  to  tlie  limbrise  or  to  the  broad  ligaments  adjacent 
thereto.     Thsv  are  remnants  of  fiBtal  struct  ares. 


FIQ.  ^^ 


I 


Cu^riiK.  Fdllopiiiu  lubei,  ovarie-s,  And  broad  ll^incitt&  eceii  from  t^^hind.    (B}to«'Ki!<r»,) 
n,  Fuodus^sf  uLtriLia.  &,  Attachmciit  of  ulero-sjicml  HKftmoiit.  c,  Tervix.  cf.  FitnbTiat*?doxtrii?mitjf 
of  F&Ui>plan  tube.    €.  Ampul U  of  mme.  J.  I^thmui  of  wme.    p.  Ovao'.    K  line  of  litDlUUon  be^ 
tweeu  ovary  and  bmftd  llgaiDeuU    i  Ovarian  ligament   J.  Posterior  turfftoe  of  brood  UgatucnU    h 
FLmbda  oraricA. 

The  Ovaries.  The  ovanes  are  the  reproductive  glands  of  the  female  and 
are  the  analugues  of  the  testicles  in  the  male*  Each  is  an  almond -shajied 
body  varyhig  in  weight  and  dimensiont^  according  to  it*?  functional  activ- 
ity. In  the  adult  virgin  it  may  be  stated  to  be  4  cm,,  1 J  inch,  in  length, 
2  cm.,  f  inch,  in  breadth,  and  1  cm.,  |  iuchj  in  thickness.  Its  weight 
is  S.o  grammes  (i^  ounce)*  In  the  parous  woman  it  is  diminished  in  both 
weight  and  volume  by  about  30  per  cent.  The  ovary  may  be  deiw?ribed 
as  having  two  surfaces,  two  bonlers,  and  two  extremities.  Sections, 
longitudinal  and  transverse,  show  it  to  be  irregularly  ovoid.  One  sur- 
face is  the  flatter,  one  border  the  slraighter,  and  one  extremity  the  nar- 
nnver.  In  its  migration  from  tlie  lumbar  reiji on,  where  it  is  developed, 
the  ovary  isarrest^ed  and  drawn  between  the  folds  of  tlie  broad  ligament 
It  mar  also  be  considered  as  pu'ihed  into  a  pouch  (the  hursa  ovariea) 
formed  in  the  posterior  layer  of  the  broad  ligament.  It  is  thus  com- 
pletely invested  by  peritoneum  except  along  ife  straighter  border.     This 


I 
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border,  thinner  than  the  other,  Is  designated  the  hilam.  It  is  here  that 
the  vessels  enter  the  gland  and  emerge  from  it.  The  ovary,  thus  invested, 
hangs  in  the  peritoneal  cavity  from  the  posterior  surface  of  the  broad 
ligament.  Its  wider  extremity  is  connected  to  the  lateral  pelvic  wall  by 
the  ligamentum  suspensorium  ovarii;  its  narrower  extremity  has  attached 
to  it  the  ligament  of  the  ovary. 

If  the  fundus  of  the  uterus  be  raised  and  the  broad  ligaments  stretched 
out,  the  ovaries  hang  by  their  attached  borders  and  their  more  convex 
surfaces  are  in  contact  with  the  ligaments.  When,  however,  the  uterus 
is  in  its  usual  anteverted  position  the  ovaries  are  in  a  plane  posterior  to 
it.  They  lie  upon  the  lateral  pelvic  walls,  parallel  to  and  2.5  cm.,  1 
inch,  or  more  below  the  plane  of  the  inlet.  Their  narrower  extremities 
point  forward  and  inward.     Moreover,  they  may  turn  upward  so  that 

Fig.  3(>. 


Sagittal  section  through  the  ovary  and  broad  ligament. 
1.  Broad  ligament   T.  Anterior  surface.    1".  Posterior  surface.    2.  Mesosalpinx.    5.  Fallopian  tube. 
€    FOmnd  ligament.     7.  Ovary.     T  Hilum  of  ovary  with  vessels  entering  the  same.     8.  (iraatian 
foliicle.    9.  Uterine  artery.     10.  Uterine  veins.    11.  Cellular  tissue  at  the  base  of  the  broad  ligament. 
IJ,  Ureter.     (Testtt.) 

the  flattened  surfaces  come  in  contact  with  the  broad  ligaments  and  the 
free  borders  are  superior  to  the  hila.  The  Fallopian  tube  curves  about 
the  distal  extremity  of  the  corresponding  ovary,  and  the  fimbria  ovarica 
i<  applied  to  the  more  convex  border.  The  pavilion  falls  l)elow  the  level 
of  the  ovar\',  but  presents  toward  it.' 

Each  ovary  lies  in  a  fossa  bounded  above  by  the  external  iliac  artery 

'  The  writer  baa  noticed,  while  experimenting  upon  the  cadaver,  that  forcible  nntoversion  f>f  the 
utenw  oaiims  the  ovaries  to  tnrn.  so  that  the  surfaces,  under  other  conditions  in  contact  with  the 
brr«d  ligaments,  are  lifted  and  brought  more  directly  into  relation  with  the  fimbriated  expansions  of 
the  Fallopian  tubes. 
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and  b€'low  by  the  ureter.  The  left  raay  be  in  eontaet,  internal ly,  with 
the  ."Sigmoid  flexure  of  the  colon,  aud  the  right  with  a  euil  of  small 
intestine* 

The  peritoneal  covering  of  the  ovary  ia  so  far  modified  in  character  as* 
to  Iiave  led  mma  hiiitologistB  to  class  it  with  the  mncous  riitlier  than  wfth 
the  Beroui*  inembraneB.  It  does  not  present  tlie  glistening  appeamnt-e  of 
peritoneum  generally,  and  minute  examination  reveals  that  it  h  covered 
with  epithelial  rather  than  endothelial  cells*  The  cells  are  of  tlie  col- 
umnar variety.  They  were  ^supposed  by  Waldeyer  to  be  the  parent  celU 
of  the  ova,  whence  the  name  "^  germinal  epithelium/'  applied  to  them. 
After  puberty  the  surface  of  the  ovary  i.s  uueveuj  the  unevennesr^  being 
oocasioned  by  the  presence  of  unruptured  GniaJian  follicles  and  of  the 
scars  of  those  which  have  ruptured  and  dischargtKl  their  contents.  This 
is  especially  true  of  tlie  more  convex  surface.  In  old  age  the  entire 
surface  of  the  ovary  becomes  smooth. 

Fill.  31. 


SeoUoQ  of  the  ovary.    (After  ScBBaH,} 
1.  Out^r  covering.    V.  Attached  Ix)rd4?r.    t.  Ceiitml  Htrom&,  3.  PerlphemJ  fltromm.  C  Blood v^s^Mli, 
5.  GmnQiin  ruUittJea  ill  ibelr  etifUmX  itiige.    <},  7.  S.  Moits  &dTiLnt:«d  folllclei.    9.  An  almo^l  matufe 
foIll(;le,    i/.  Follit.'Le  from  wbkb  Uiti  ovum  has  escaped,    lo.  Corpus  lutmim. 

If  a  section  be  made  through  the  i^knJ  its  stroma  will  be  found  to 
consist  of  a  core  of  loose  connective  tissue  about  which  are  arranged  zones 
of  connective  tissue  of  %'arylng  density •  The  peripheral  zone  Ls  dense, 
though  thin.  It  is  of  a  grayish  color,  whicli  lias  obtiiined  for  it  the  name 
iuniaa  uibmjmea  ovarii.  It  is  inseparable  from  the  subjacent  tissue,  and 
is  in  no  sense  a  distinct  envelojie.  Underlying  the  tunit^  albtigiuca  is  the 
zona  pareiwhifmatosa  or  coriical  zoitt.  This  zone  may  be  subilividcil  into 
two  layers.  The  superficial  layer  is  the  denser  of  ttic  two.  In  it  are 
embedded  undeveloped  Graafian  follicles  to  the  estimated  number  (for 
each  ovary)  of  thirty  thousand  or  more.  The  deeper  layer  of  the  cor- 
tical ssone  is  less  dense  than  the  superfieiah  It  is  very  vascular  and  is 
of  a  reddisli  color.     It  is  separately  dpsi;jnatc*<l  the  if  tun  vascuioso. 

fiauds  of  fibrous  tissue  radiate  from  the  liilum  throughout  the  stroma 
of  the  ovary.  Into  the  zona  vasculosa  unstn|K^d  muscular  tissue  may 
be  tmeed  fmm  the  broad  ligament  of  the  uterus* 

The  draadan  Follicle*  The  GraofianfoUicle  or  ovisac  as  it  develops  sinks 
into  the  ^ona  vasculosa^  but  omag  to  its  becoming  more  and  more  dis- 


Venous   Plexuses  of  the   Clitoris,  Bulb,  Vagina,  Bladder 
and  Rectunrij  seen  fronn  the  side,     (Savage.) 

B,  bladder  partly  inflated  acid  wtth  (h)  ureter  cutt  V,  vagina ;  P^  lectlon  of  pubin;  r,  cUlorift* 
U,  ut^ruji ;  R,  rectuin  ;  S,  tacniTti  ;  /,  vciu»  of  the  bulb  :  j^  veins  of  para  IntemediA  :  /,  cffertnt  vein* 
to  pubic  vein  \  4,  ddr&al  vein  oT  cUtorU;  5,  ufethml  pleicuA  :  6,  in^laal  plexus  ;  7  to  12^  branches 
tmitins  to  form  jrf  the  internal  Iliac  vein;  a,  pyriformis  muscle^  d,  forest  sciatic  lii^ament;  r,leirm« 
tor  Afti  iQU^Ie  :  ^d!'.  coccy^eus  tuuscie;  t*,  suspensory  llgameut  of  ctltoria;  /,  bu1bo-v«g1iial  glands 
ft^*^tftioU  of  aactal  pleiui. 
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tendeil  with  fluid,  at  maturity  it  approaches  the  surface  of  the  ovary. 
Just  prior  to  its  rupture  the  ovisac  presents  the  following  characteristics. 
It  is  from  1  mm.  to  5  mm.,  tjV  ^^  i  inch,  in  diameter.  It  possesses  a  thin, 
fibrous  envelope  continuous,  apparently,  with  the  stroma  of  the  ovary. 
This  envelope  sustains  bloodvessels  and  supports  a  capillary  network  of 
the  same.  That  part  of  the  envelope  projecting  upon  the  surface  of  the 
ovary  is  most  vascular,  and  it  is  here  that  the  future  rupture  is  destined 
to  take  place.  This  point  is  called  the  stigma.  The  investing  membrane 
of  the  follicle  is  lined  with  several  layers  of  columnar  or  cuboidal  epithe- 
lial cells.  This  epithelial  lining  has  been  named  the  membrana  ffranulosa. 
At  some  point,  usually  opposite  the  stigma,  the  cells  of  the  membrana 
granulosa  are  gresitly  multiplied,  constituting  the  discus  proligerus.  In 
the  cells  of  the  discus  proligerus  is  embedded  the  ovum.  On  pricking 
the  follicle  a  dr  p  of  clear  serum  exudes.  At  maturity,  by  the  accumu- 
lation of  this  luid  and  the  consequent  distention  of  the  follicle,  the 
investing  membrane  is  ruptured  at  the  stigma  and  the  ovum  is  discharged 
upon  the  surface  of  the  ovary. 

The  Corpus  Lateum.  After  its  rupture  the  Graafian  follicle  undergoes 
certain  changes  resulting  in  what  may  be  considered  a  scar.  This  is 
formed  by  the  infolding  of  the  collapsed  cell-wall,  and  it  presents  a 
fluted  appearance.  It  is  of  a  yellow  color,  whence  its  name,  the  corpus 
hdeum.  If  the  discharged  ovum  undergoes  impregnation  the  develop- 
ment of  the  corpus  luteum  is  of  longer  duration,  and  results  in  a  larger 
cicatrix  than  when  pregnancy  does  not  occur. 

The  Parovarium.  Lying  between  the  folds  of  the  mesosalpinx  is  the 
parovarium,  epodphoroUy  or  o^^gan  of  RoHenm'uUer.  It  is  a  foetal  relic  and 
functionless,  but  analogous  to  the  epididymis  in  the  male.  It  consists  of 
a  number  of  convoluted  tubules.  These  converge  toward  the  ovary,  to 
the  hilum  of  which  they  are  attached  near  its  distal  extremity.  They 
spread  out,  fan-shaped,  within  the  mesosalpinx  and  open  into  a  duet 
which  lies  parallel  with  the  Fallopian  tube  and  nearer  to  it  than  to  the 
ovary.  The  duct  may  be  continued  to  the  uterus,  though  its  lumen 
becomes  closed  before  it  reaches  that  organ.  It  may  present  cystic 
enlargements  or  cyst-like  bodies  may  be  suspended  from  it  by  elongated 
pedicles. 

The  paroophoron  consists  of  several  detached  tubules  lying  internally 
to  and  below  the  epoophoron  (Quain).  It  corresponds  to  the  organ  of 
Giraldes  in  the  male.     (Plate  VII.,  Fig.  1.) 

The  Ligaments  of  the  Ovaries.  The  ligaments  of  the  ovaries  are  dense 
fibrous  bands  about  4  cm.,  IJ  inch,  in  length,  and  receiving  muscular 
fibres  from  the  external  stratum  of  the  uterus.  They  connect  the  ovaries 
and  the  uterus.  They  are  attached  to  the  narrower  extremities  of  the 
ovaries  and  to  the  uterus  just  below  and  posterior  to  the  attachments  of 
the  Fallopian  tubes. 

The  Ronnd  Ligaments  of  the  Uterus.  The  round  ligaments  of  the  uterus 
are  fibrous  bands  or  cords  containing  bloodvessels.  They  pass  from  the 
uterus,  between  the  folds  of  the  broad  ligaments,  to  and  through  the 
inguinal  canals.  They  are  attached  to  the  uterus  just  anterior  to  the 
attachments  of  the  Fallopian  tubes.  Between  the  folds  of  the  broad 
ligaments  they  each  receive  an  investment  of  muscular  tissue  from  the 
external  stratum  of  the  uterus. 
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In  the  iistml  ant  everted  position  of  the  uterus,  the  muud  liganients" 

curve  out  ward  J  upwanl,  and  forwartl^  in  front  of  the  ovaries,  to  reacb 
the  sides  of  tlie  pelvis.  Here  they  crosa  the  external  iliac  arteries*  lu 
this  part  of  their  courae  they  pull  forward  the  anterior  layers  of  the 
brottct  ligaments,  thus  appearing  to  be  invei^ted  by  peritoneum*  Leaving 
the  broad  ligaments  they  curve  forward  and  inwani  to  the  internal 
abdominal  rings,  through  which  they  enter  the  inguinal  canals.  At  the 
internal  abdominal  rings  they  have  tlie  deep  epigastric  arteries  to  their 
outer  sides.  Traversing  the  ingninul  canals  they  emerge  from  the  exter- 
mil  abdominal  riugsaim  break  up  into  Htranda  and  are  lost  in  the  areolar 
tissue  of  the  raons  pubis  and  of  the  labia  majora. 

Though  the  round  ligaments  may  be  well  defiued  throughout  their 
entire  length,  they  are,  as  a  rule,  difficult  of  demonstration  in  the  lower 
parts  of  the  inguinal  canals,  where  they  frequently  consist  of  fa.'^c-ial 
expansions  only. 

In  the  infant  the  round  ligament  is  inv^ested  throughout  with  peritn- 
neum.  This  forms  a  tubular  sheath  about  it,  exteoding  well  into  the 
inguinal  canal.  It  corresponds  with  the  processus  vaginalis  in  the  male, 
and  IB  kno\vu  as  the  canal  of  NticL  As  a  rule,  it  is  ol>litenited  in  the 
adult  below  the  iutcrnal  ring.  However^  it  not  (mly  may  persist,  but 
may  extend  beyond  the  external  ring,  and  into  the  labium  niajiis. 

The  entire  length  of  the  round  ligament  is  from  10  cm.  to  13  cm,,  4 
to  5  inches.  Its  diameter  near  the  uterus  is  about  4  mm.,  ^g-  inch, 
and  for  the  rest  of  its  length  a  little  less. 

Tlie  Connective  Tiasue  of  tlie  Pelvis*  The  spaces  between  the  intra  pel  vie 
structures  whii>h  have  been  tlescribed  are  filled  iu  with  connective  tissue. 
This  serves  to  unite  and  support  the, various  organin  and  to  sustain  the 
ve-ssels  which  supply  them.  It  is  dense  and  firm  at  the  vesici> vaginal 
and  at  the  reoto-vagiual  septum.  Between  the  broad  ligaments  and 
ben^th  the  utero-sacral  bands  it  is  reinforced  by  muscular  tissue,  as  has 
already  been  described.  In  other  situations,  as  Ijetween  the  pubic  bones 
and  the  bladder,  about  tlic  ccr\'ix  uteri,  between  the  rectum  and  the 
sacnira,  and  at  tlie  bases  of  tlie  broad  ligaments,  it  is  loose  and  areolar  in 
character. 

Bload-  and  Nerve  supply  of  the  Pelvic  Floor*  AVith  the  exception  of  the 
ovarian  arteries  all  vessels  supjdv  iiig  1>1imx1  to  the  pelvic  structures  are 
branches  of  the  internal  iliac  arteries.  The  anterior  trunk  of  the  internal 
iliac  artery  on  each  side  lies  upon  the  pyrifcrrmis  muscle.  At  the  lower 
border  of  this  mustUe  it  divides  into  the  sciatic  and  internal  pndic  arte- 
ries.  Both  of  these  arteries  escaj^  from  the  pelvis  through  the  greater 
sciatic  foramen  below  the  pyriforniis.  The  internal  pudic  artery,  wind- 
ing about  the  ischiatic  fipine,  returns  to  the  pelvis  through  the  leaser 
sciatic  foramen  and  supplies  the  gen  italic. 

The  arteries  and  nerves  supplying  the  genitalia  and  the  pelvic  floor  in 
the  female  correspond  with  those  distributed  to  aualngons  structures  in 
the  male.  Their  distribution  has  alreadv  been  sufficiently  discussed* 
Attention  should  be  called^  howev^^r,  to  the  statement  of  Ranney,  that 
the  superficial  vessels  and  nerves  perforate  the  deep  layer  of  tlic  supcrfieial 
fascia  in  the  female,  though  not  in  the  male.  The  fact  shoiiUt  l>e  men- 
tioned, also,  that  the  superficial  artery  is  larger  than  its  analogue  in  tlxe 
male,  and  that  it  is  sometimes  called  the  vijdmr  artery.     In  this  siune 
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oDutiectioo  it  ghould  be  borne  in  mind  that  the  anterior  layer  of  the 
traii^ular  ligameut  is  pt?rfuniterl  by  the  V€*asels  which  correBpand  witli 
the  dorsal  arteries  aDd  vein  of  the  peuis,  and  with  the  arteries  to  tbo 
corpom  cavern*>&a and  to  the  bulb  in  the  male. 

The  vascular  and  nervous  i^ujjplj  o£  the  bladder  and  of  tlie  rectum  is 
pnictiailly  identical  in  lioth  ^^xes^* 

The  Veaaelfl  and  Nenres  of  tke  Vagina.  The  vagina  get»  its  priuei|ml 
bhM>d-snpply  from  the  vii;^iiml  iirtt^ries.  These  are  analogous  to  the 
inferior  vesical  in  the  male.  They  may  ari^e  directly  from  the  parent 
trnnk:^  or  from  the  titerine  arteries.  Reaehing  the  sides!  of  the  vagina 
Uiey  anastomose  with  tlie  pmlic  arteries  near  the  ostium,  and  with  tlie 
uterine  arteries  near  the  cervix  uteri.  The  blood  is  returned  by  veios 
which  aeoompany  the  arteries*  First,  however,  the  veins  form  rich 
plexuses  in  the  vaginal  walls  Iwtli  internally  and  externally  to  the  mus- 
cular eoat.  ( Flute  VII.,  Fig,  2.)  The  veins  are  devoid  of  valves  anil 
(x>mmunicate  freely  with  the  pudendal,  vjt'sieal,  and  hemorrhoidal  plexuses, 
and  with  the  plexuses  betAreen  the  folds  of  the  broad  ligament.  Tlie 
ptexuH  external  to  the  museular  et>at  consists  of  large  vessels.  These 
veins  are  surrounded  by  unstriped  muscular  fibres.     Thus  is  formed  a 

eudo-ereetile  tissue. 
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Along  the  veioi*  of  the  vagina^  and  accompanying  them,  are  lymphatic 
^nals  and  spaces*  Those  of  the  lower  third  of  the  vagina  communicate 
with  the  lymphatios  of  the  vuKa,  and  are  drained  by  the  ingnlual  glauds, 
Thotie  of  the  upper  two-thirds  join  the  lymphatics  of  the  cervix  arid 
empt}*  into  a  chain  of  glands  which  accompany  the  internal  iliac  arteries. 

The  nervc-^upply  of  the  vagina  is  derive<lj  in  the  main,  from  the 
inferior  hypijga^tric  plexuses.  Branclies  of  the  internal  pudic  nerve  are 
distributed  tn  its  Inwer  part- 

The  Vessels  of  tlie  Uterus,  The  uterine  artery,  U|*on  each  side^  is  given 
off  from  the  antariur  trunk  of  the  internal  iliac  either  above  the  vaginal 
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or  ill  common  with  it  It  enters  the  base  of  the  liroaJ  ligameot  and 
dese4.^u(k  betweeti  the  fold^  to  tlie  raof  of  the  vaginal  fornix.  After 
supplying  the  cervix  it  takes  an  upward  turn  and  reaches  the  mde  of  the 
ti  terns  at  about  the  level  of  the  os  inter  mini,  l*n>eeeding  upward  it 
anastomoses  freely  at  the  fundus  with  tlie  ovarian  artery.  Throughout 
Its  eonrse  along  tho  liudy  of  the  utt^rus  it  gives  off  numerous  branchy 
which,  anat^tomosiug  with  corresponding  branches  from  the  opposite  side^ 
eneirele  the  organ.  The  parent  trunks  and  their  branches^  because  very 
tortuous  in  their  courses,  are  spoken  of  as  *^  tlie  curling  arteries  of  the 
uterus/*  One  brancbj  larger  than  the  others,  at  the  level  of  the  isthmus, 
U  known  as  the  eirealar  artery.  It  may  soraetiines  be  found  below  the 
level  of  the  istlimus. 

The  fundus  of  the  uterus  is  supplied  by  terminal  branches  of  the 
ovarian  arteries. 

The  arteries  of  the  u terns  pierce  its  muscular  walls  and  terminate  in 
capillaries  within  the  mucous  membrane* 

The  veins  are  large  and  abundant  in  the  middle  muscular  stratum. 
Tlieir  coats  bein^  ultimately  unitc^d  to  sarrouuding  tissues  render  them 
always  patulous,  Rouget  descril>es  a  direct  commnnii^tion  between 
them  and  the  arteries  without  eapillary  intervention-  This,  if  true, 
would  constitute  the  uterus  an  ei'ectile  organ p  Under  the  peritoneal 
covering  of  the  uterus  the  veins  form  an  intricate  plexus  which  commu- 
nicates freely  with  that  in  tlie  va*^inal  walls  and  with  that  between  the 
folds  of  each  broad  ligament,  Tlic  plexusi»s  thus  formetl  at  the  sid^  of 
the  fornix  have  Ixien  named  the  ufcro-vaf/lnal  pkjcmc^.  They  are  of 
es]>ecial  interest  beeause  tra venial  by  the  ureters,  which,  entf*ring  the 
pelvis,  cross  the  iliac  vessels  from  without  inward  and  pass  under  the 
uterine  arteries.  The  ureters  here  are  about  15  rara<,  f  inch,  external 
to  the  cerv^ix.  Having  traversed  the  plexuses  above  desmbed,  they 
curve  inward  in  close  contact  to  the  auterior  vaginal  wall  and  enter  the 
bladder  at  the  lateral  angles  of  the  trigi^ne* 

Within  tlie  mucous  membrane  of  the  uterus  are  lymph -spaces.  About 
the  vessels  of  its  muscular  walls  are  perivascular  sheaths  forming  lymph- 
sinuses*  Beneath  the  [leritoneal  covering  is  a  rich  plexus  of  lyinphadc 
vessels.  (Plate  VIII,)  Tije  lynijdi  from  the  body  of  the  uterus  ulti- 
mately reaches  the  lumbar  glands;  that  from  the  cervix  entera  the  iliac 
chain. 

The  Vessels  of  the  Fallopian  Tubes,  The  ovarian  arteries  arise  from 
the  aorta  and  *lf:\<ceud  to  the  hiteral  jiclvic  walls.  Each  enters  the 
broad  ligament  of  its  own  side,  and  is  guided  by  the  ligamentum  infun- 
dibulo-pelvicum  to  the  hilum  or  attached  border  of  the  ovary.  Along 
t his  it  [1  u  rs ues  a  t ortu oi is  co 1 1  rse,  and,  lea v i  ng  i  t>  i ncl i  n es  u ] ) wa n]  an d 
inward  to  reach  the  cornu  of  the  uterus  Ijetween  the  round  ligament 
and  the  Fallopian  tube.  It  gives  branches  to  tlie  ligament,  the  tube^ 
aud  tlie  ovary  J  and  supplies  the  f  ondns  of  the  uterus,  anastomosing  with 
the  uterine  artery.  The  isthmus  aud  the  fimbriated  extremity  of  the 
tulje  are  supi)lied  by  branches  given  off  directly  from  ihc  parent  trunk. 
The  ampulla  is,  for  the  most  part,  supplied  by  offshoots  from  the 
branches  which  are  distributed  to  t!ie  ovary, 

The  larger  subdivisions  of  the  ovarian  arteries  are  accompanied  by 
veins. 


Nerves  of  the  Pelvic  Organs*    {Savag#. ) 

K,  r»iiitn:  V.  uttuit;  B.  t^ladd^^;  P,  pubis;  S,  stctioti  of  th*  HlMm;  A  trattsvertut  perlnel  mm 
K  bypojrnstric  plexus:  2,  rectal  plexuH:  3.  11  lumbar  ganglion  ■  4*  /,  ovarian  pkius;  5.  branch  ( 
third  and  fourth  aneral  ner^'ci.  (j,  7,  tight  {uferior  hypoi;aMric  picKus:  S,  uteriue  ElBmcnts;  9.  vn 
pk^ns;  10,  gt*at  sciahc  nene;  /'.  leii*fltor  aui  branch  from  fourth  aacral  nerve;  /^.  pudlc  aerwe;  tj, 
tHbutlon  of  piidlc  nervr  to  clitorU. 
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The  arrangement  of  the  bloodvessels,  as  well  as  of  the  lymphatics,  in 
the  Fallopian  tubes  is  similar  to  that  in  the  uterus. 

The  Veasels  of  the  Ovaries.  The  branches  of  the  ovarian  arteries  which 
supply  the  ovaries  are  exceedingly  tortuous,  even  to  their  minute  sub- 
divisions. They  cover  the  surfaces  of  the  ovaries  and  enter  them  at  the 
hila.  Those  entering  the  glands  form,  in  the  zonse  vasculosse,  rich  capil- 
lary networks  about  the  ovisacs.  The  veins  emerging  at  the  hila  enter 
plexuses  ''  in  which  the  ovaries  and  ovarian  li^ments  seem  to  be  partly 
embedded''  (Savage).  (Plate  IX.,  Fig.  1.)  To  these  plexuses  is  some- 
times applied  the  name  of  **  the  bulbs."  Upon  each  side  the  blood 
from  the  bulb,  the  Fallopian  tube,  and  the  body  of  the  uterus  enters  an 
extensive  venous  plexus  surrounding  the  ovarian  artery.  This  is  the 
pampiniform  (tendril-like)  plcxuSy  and  is  drained  by  the  ovarian  vein. 

The  ovaries  are  rich  iu  lymphatics.  The  efferent  vessels  are  joined 
by  those  from  the  uterus  and  by  those  from  the  tubes.  They  form 
plexuses  within  the  folds  of  the  broad  ligaments,  and  the  lymph  from 
them  enters  the  lumbar  glands. 

The  Nerves  of  the  Uterus,  Tubes,  and  Ovaries.  The  uterus  is  supplied  by 
branches  from  the  inferior  hypoQ:astric  plexuses  of  nerves,  though  branches 
from  the  ovarian  plexus  as  well  reach  its  fundus.  The  inferior  hypo- 
gastric plexuses  supply  the  Fallopian  tubes  also.  The  ovaries  receive 
their  nerve-supply  from  the  ovarian  plexus.  The  method  of  termina- 
tion of  the  nerves  in  the  ovaries  is  undetermined.  They  have  been 
traced  into  the  hilum,  where  they  form  a  network  about  the  vessels. 
Some  investigators  claim  to  have  traced  them  to  the  Graafian  follicles. 

The  Inferior  Hsniwgastric  Plexuses.  The  inferior  hypogastric  are  also 
called  the  pelvic  plexuses.  (Plate  IX.,  Fig.  2.)  They  are  situated  at 
the  sides  of  the  rectum,  the  bladder,  and  the  vagina.  In  their  distribu- 
tion their  branches  accompany  the  internal  iliac  arteries.  The  plexuses 
are  formed  by  filaments  from  the  hypogastric  plexus  of  the  sympathetic 
joined  by  nerves  from  the  .siicral  jranglia  and  branches  of  the  second, 
third,  and  fourth  sacral  nerves.  The  nerves  which  supply  the  vagina 
accompany  the  vaginal  arteries.  They  are  derived  almost  entirely  from 
such  parts  of  the  inferior  hypogastric  plexuses  as  come  from  the  c^rebro- 
spinnl  axis.  The  nerves  which  supply  the  vaginal  fornix,  the  cervix 
uteri,  the  body  of  the  uterus,  and  the  Fallopian  tubes  accompany  the 
uterine  arteries,  and  upon  them  may  be  demonstrated  ganglionic  enlarge- 
ments. 

The  Ovarian  Plexus.  The  ovarian  plexus  is  derived  from  the  renal  and 
aortic  plexuses  of  the  sympathetic  system.  It  surrounds  the  ovarian 
arteries,  and  in  its  distribution  accompanies  its  branches. 

The  Uterus.  The  vierus  is  a  pyriform  body,  but  it  differs  in  form  and 
dimensions  in  non-parous  and  in  parous  women.  That  of  the  adult 
virgin  when  removed  from  the  body  weighs  between  32  grammes  and  42 
jrrammes,  1  to  1 J  ounce.  Its  entire  length  is  about  7.5  cm.,  3  inches. 
Near  the  centre  of  its  length  it  presents  a  constriction,  the  isthmus.  This 
marks  the  division  of  the  organ  into  body  and  cervix.  The  superior 
porticm  is  the  body,  and  the  inferior  the  neck  or  cervix.  Somewhat  less 
than  three-fifths  of  the  entire  length  of  the  uterus  belongs  to  the  body. 
The  sagittal  diameter  at  the  centre  of  the  body  is  2.5  cm.,  1  inch,  and 
that  at  the  centre  of  the  cervix  very  little  less.     The  greatest  transverse 
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Under  normal  otpQditions  in  the  non-gravkl  uterus  it  barely 
imiis  a  prohi?  :}  mm*,  I  ioc^h,  in  diameter.  The  oa  interoiim  is  situated 
at  the  inferior  angle  of  the  etivity  of  the  body  of  tlie  uterus.  Into  the 
lateral  angles  open  tlie  Fallopian  tubes.  It  lia,*^  already  been  stated  that 
ihe  C5ervix  uteri  projects  into  the  upper  and  anterior  part  of  the  vaginal 
vault.  The  attachment  of  the  vapua  to  it  has  led  to  its  division  into  a 
«upm  vaginal  and  an  infra  vaginal  portion*  This  attachment  of  the 
¥Bgilul  to  the  eervix  is  such  as  to  render  these  portions  of  abotit  the  same 
lei^A  anteriorly*  Posteriorly,  however,  the  supravaginal  portion  is 
flocnewhat  the  bjngen  The  atiteriar  lip  of  the  eervix  is,  therefore, 
pperently  the  longer  of  tlie  two. 
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ComOAl  lectioQ  of  the  niefus  of  a  nulUpftrous        Coroa^l  iecMon  of  ihe  uti-ru^  vt »  multipftmu^ 
woman.  woman. 

1.  Ftalkdai.  2.  Latcnl  w&lLi  of  tbe  ttodTp  8.  Cervlit.  'I.  lath  tit  us,  &,  easily  of  the  bodjr.  5".  Imer- 
wl  wiJl  of  lb«  body.  «L  Corny.  G\  Opening  of  the  F*ltoplttii  tube.  7i  Arbof  vHk.  8.  Oa  Jnieruum. 
ft.Oi«Sl«niUQi.    10^  icr.  Lateral  forn lues,    IL  PoilerlorTnginai  wiilL     (T>*tit.) 


The  cervix  of  the  %'lrgin  is  conical  in  sha}>e  and  is  firm  to  the  touch. 
Thai  of  the  parous  woman  is  longer  and  more  nearly  eylinilrieal,  and  the 
m  tinci^  is  fiatulous  and  irregidar  in  outline. 

Ajj  11  result  of  childbearing  the  body  of  the  uterus  is  somewbat 
anlargeflp  and  the  difference  between  its  sagittal  and  it.^  transverse  diam- 
eters ta  diminished.  Its  cavity  is  more  L^paeions  and  less  markedly 
triaiu;ular  in  outline.  The  whole  organ  is  so  changed  that  the  body  is 
reUttvely  longer  as  comparer!  with  the  cervix.  Their  lengths  now*  are 
a  Bttla  more  than  2,5  em.,  1  inch^  for  the  cervix,  and  a  little  more  than 
0  cm.,  2  inches,  for  the  body,  The  weight  of  the  organ  is  increased  by 
about  5i>  per  cent. 

The  utcru{4  is  essentially  a  muscular  organ.  It  is  Hoed  with  raucous 
mefnbmne  and  partitilly  invested  with  peritoneum.  Its  walls  are  of  an 
tverage  tliicknea^  of  1  cm,^  |  inch.  Thongh  the  fibres  interlace  in 
tnch  s  manner  a**  to  be  inseparable  except  in  the  gravid  uterus,  anatomists 


are  almost  universally  agreed  that  tliey  are  arninged  hi  tlirt^e  distinct 
layer!*.  Tiiey  are  of  the  unstriated  or  involuntary  variety,  and  have 
iri(er]*osetl  between  them  conneotive-tk^ne  cells.  Tlie  cxlenml  muscular 
layer  or  stratum  is  exc^eedingly  thin,  and  can  be  de  ni  oust  rat  f^rl  upon  such 
parts  of  the  utenis  only  a^^  are  covered  by  the  peritoneum,  and  with  this 
it  i^  intimately  connected »  The  fibres  of  thi^  layer  pass  from  the  anterior 
and  the  posterior  surfaces  and  from  the  fundus  upon  the  Fallopian  tubes, 
tlie  round  and  the  ovarian  ligaments,  and  aecompany  such  parts  of  the 
peritoneum  as  form  the  broad  and  the  utenvsacnd  ligaments.  The 
iiUernal  mnscular  layer  is  so  inttniately  e<>nnected  with  the  mucous  mem- 
brane as  to  be,  by  some,  described  with  it,  for,  exempt  in  the  cervix,  there 
exists  in  the  uterus  no  snbmucosa*  The  fibres  of  this  layer  have  a  cir- 
cular arrangement.  They  are  augmented  at  the  orifices  of  the  Fallopiaii 
tube.^,  at  the  us  externum,  and  at  the  os  internum.  Those  at  the  oi* 
internum  are  considered  as  forming  a  sphincter  muscle.  The  middle 
muscular  layer  constitutes  much  the  greatest  jmrt  of  the  structure  of  the 
uterus,  and  is  continuons  wltli  the  muscular  coat  of  the  vagina.  It  is  of 
an  average  thickness  of  6  mm,,  {  inch.  The  fibres  have  no  definite 
arrangement^  but  interlace  in  every  direction.  They  develop  in  size 
enormously  during  gestation.      This  stratum  is  exceedingly  vascular. 


Extemnl  niitscular  Uj^er  of  the  uterus;,  seen  upon 
the  interior  auiface  of  the  orgnn. 
1^  TiibeK  2.  Origin  of  n>ond  Hgamcnt,  S.  Origin 
ofovnrfan  llgtLmetit.  4  TrfinsTcraL'lJbi^s.  5.  LoDft> 
tU'lUml  fibres  fortnlng  the  anterior  bmnch  of  the 
eci^lform  fiiscick.  6.  F&sclole  In  Z-fthape.  7,  Ex- 
lemftl  orlftoe  of  the  cerrti,    fTEsnn*.) 


Internal  muscuUr  layer  of  tbe  ut«ms,  seen  alter 

femoval  of  the  cisternal  and  mlddJu  layeti. 

1.  Section  of  external  iniii?cular  l«>*er.     % 

S01^t(oD  of  middle  mufii^iibir  Uver.    3,  FaUn- 

piiin  tubf^a,    I,  5,  (L  Variously  diaposi^d  lilirei. 

7*  Os  externum,    (Tmti:i ) 


Tlie  cLKits  of  the  vessels  are  no  intimately  held  to  the  muscular  fibres  by 
connective  tissue  that  the  veins  remain  patulous  on  cross  section. 

The  walls  of  the  uterus  are  thickest  over  the  fnndn,s  and  at  the  sidei^ 
of  the  organ.     They  diiuinish  in  thickness  at  the  isthmus  ami  as  the 

Fallopian  tubesj  are  approaehe*!. 
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The  cavity  of  the  uterus  is  lined  throughout  with  mucous  membrane. 
This  is  continuous  with  that  lining  the  Fallopian  tubes,  with  the  ex- 
ternal mucosa  of  the  infravaginal  part  of  the  cervix,  and  with  that 
lining  the  vagina.  It  differs  in  thickness  and  character  in  different  parts 
of  the  organ.  Its  average  thickness  is  1  mm.,  ^5^  inch.  Over  the 
central  part  of  the  cavity  of  the  body  it  is  2  mm.,  ^  inch,  thick,  and 
3  mm.,  \  inch,  in  the  cervix.  In  this  latter  location,  as  has  already 
been  intimated,  it  is  more  loosely  attached  to  the  underlying  structure. 
Contrary  to  the  arrangement  in  most  of  the  hollow  viscera,  and  probably 
by  reason  of  its  firmer  attachment  to  the  muscular  wall,  the  mucous 
membrane  of  the  body  of  the  uterus  is  not  thrown  into  folds  or  rugae, 
except,  possibly,  at  the  cornua.  It  is  of  a  dark-red  color.  That  of  the 
cervix  contrasts  decidedly  with  that  of  the  body.  The  former  is  lighter 
in  color,  is  firmer  to  the  touch,  and  is  thrown  into  plicae  or  folds.  It 
should  also  be  noted  that  the  transition  from  the  mucosa  of  the  body  to 
that  of  the  cervix  is  not  gradual  but  abrupt.  The  line  of  demarcation 
is  at  the  os  internum.  To  a  peculiar  arborescent  arrangement  of  the 
folds  of  mucous  membrane  in  the  cervix  uteri  has  been  given  the  name 
arbor  vita  uterini  {plicce  palmatoe).  On  the  anterior  and  on  the  posterior 
walls  of  this  cavity  is  a  median  longitudinal  ridge  from  which  the  plicae 
extend  upward  and  outward.  As  in  the  vagina,  the  markings  upon  the 
anterior  wall  are  the  more  distinct,  and  parturition  has  the  effect  of  par- 
tially obliterating  them  upon  both  walls.  It  has  been  claimed  by  Guyon 
that  the  ridges  upon  the  one  wall  are  so  arranged  as  to  fit  into  the 
depressions  upon  the  other,  thus  more  completely  occluding  the  cervical 
canaL 

Thickly  scattered  over  the  surface  of  the  cavity  of  the  body  of  the 
nteras  are  the  openings  of  glands.  The  glands  were  originally  infold- 
ings  of  the  mucous  membrane,  hut  have  been  developed  into  distinct 
tubules,  frequently  descending  into  tlie  underlying  muscular  structure. 
They  may  be  simple  follicles  or  have  branching  extremities.  The  ducts 
may  be  straight,  or  may  take  a  spiral  course,  but  their  axes  are  always 
obliquely  inclined  to  the  intra-uterine  surface.  The  walls  of  the  uterine 
glands  consist  of  prismatic  or  columnar  epithelium,  supported  upon  a 
delicate  basement  membrane.  The  cells,  as  well  as  those  of  the  surface, 
which  are  also  of  the  same  variety,  are  held  together  bv  connective  tissue, 
and  the  connective  tissue  supports  the  vessels  of  the  mucous  membra ne. 
The  epithelium  of  the  body  of  the  uterus  is  provided  with  cilia.  Thov 
are  ditficult  of  demonstration,  since  they  are  easily  detached  and  soon 
thereafter  lose  their  characteristic  motion.  The  direction  in  which  they 
propel  is  downward. 

The  mucous  membrane  of  the  cervical  canal  is  thiekerand  firmer  than 
that  of  the  body,  but  is  less  intimately  attached  to  the  subjacent  tissue. 
Differences  which  relate  to  the  circulation  will  ho  considered  hereafter. 
The  presence  of  papillae,  though  claimed  by  Henle,  is  denied  by  Klein. 
The  glands  are  of  the  racemose  variety.  They  are  lined  by  ciiboidal, 
non-i'iliated  epithelium.  When  their  duets  are  obstructed  the  iinpiisoucd 
xMTetion  forms  cyst-like  bodies  upon  the  surface  of  the  membrane.  Tliese 
iHxlies  have  been  designated  the  (iruld  of  Xdhof/i,  They  are  path()l(>«ri(  al 
in  character.  The  surface  cells  are  of  the  columnar  variety  to  witliiFi  a 
few  lines  of  the  os  externum.      Here  they  change,  by  a  dcntatcd  hordcr, 
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to  the  variety  covering  the  intra  vaginal  surface  of  the  cervix.  The  celk 
upon  the  summits  of  the  plic^  are  ciliated,  while  those  ia  the  fnrrowfi 
are  devoid  of  thee>e  processes  (Klein).  The  plieae  are  absent  in  th*? 
lower  sixth  of  the  catiaU  This  has  led  to  the  erroneous  statetuent  that 
the  epithelium  of  the  upper  part  of  the  cervical  canal  is  Ciliatedi  while 
that  of  the  lower  part  is  not 

The  mucous  membrane  covering  the  intra  vaginal  surface  of  the  cervix 
iiti'fi  is  snioiith,  closely  ad heixMit  tu  the  subjacent  tissue,  ami ^  acconliucf  to 
(iuuiu,  is  destitute  of  ^dands.     It  is  c<)verf*d  with  pavmioiu  cj^itbtdiuin* 

LigameBts  of  tlie  Uterus,  The  uterus,  during  its  development,  may  be 
consitlerwl  as  pusljjug  its  fundus  upward  beneath  the  peritoneal  bag,  so 
that  this  membrane  partly  covers  its  anterior  and  its  posterior  surfaces. 
This  extensive  serous  membrane  is  reflected  from  the  bladder  upon  the 
anterior  surface  of  the  uterns  at  about  the  lev^el  of  the  isthmuB,  It 
passes  upward  over  the  fundus  and  downward  over  the  posterior  wall  to 
tlie  %*af^inal  attachment.  It  is  intimately  eonnectcil  with  the  external 
muscular  stratum  of  the  body  of  the  uterus,  so  much  so  as  to  have  led 
anatomists  to  describe  the  organ  as  liavin^  a  perittmeal  coat  The  ante* 
rior  wall  of  the  cervix  above  the  vaginal  attachment  and  below  the 
isthmus  is  connected  to  the  liladder  by  fibro-cellular  tissue* 

The  ])eritoneum  covering  the  uterus  extends  outward  from  the  whole 
length  of  each  side  of  the  body  of  that  organ  to  the  |»elvie  wall.  The 
attachment  to  the  pelvk  is  *'from  the  great  sciatic  notch  downward 
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Tlie  utcTiiES  and  Adocxi*  vitw^a  from  Uie  fi>mi.    {Te>tit.) 


along  the  obturator  foramen  to  the  level  of  the  spine  of  the  ischium*'' 
These  two  folds  of  peritoneum^  one  upon  each  side^  constitute  the  broad 
liffumentii  of  (he  uterus^  Each  ligament  consists  of  two  layers  of  perito- 
neum reinforced  by  subperitoneal  areolar  tissue  and  by  muscular  fibres 
from  tile  external  stratum  of  the  uterns.  The  bmad  ligaments  ti>^'ther 
with  tile  nrerus  constitute  a  partition  by  which  the  }>clvi<'  nivity  is  divided 
into  an  anterior  and  a  posttriiu'  recess,  the  dceptnit  pnrts  of  which  are  the 
vesico-nterine  pouch  and  the  cul-de-sac  of  Dtvuglas,  respectively. 
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TIr»    vcaicti-utmne   fokk    cotistitute   ihr    rmfn-lor    ftf/futifuf^   of    the 
utrrtis  ur   the   rrsivi^nttriue   ftf/ftnnnh.       The    recto*vagiiuil   iSjlds   itirm 
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BorfaotUftl  iecttoti  thrDtigQ  the  tjodjr  of  ihs  uterus  &tiil  tbe  bttce  of  th^  rtght  broed  lig&menl* 
1-  Body  of  ib«  uienw.    I'.  OfcTity  of  ihe  menia.    2.  Foritotieutn  covering  Uie  jiosierior  wall  of  the 
MCfWt    .1.  Ptritoneam  ooreriov  the  •nlerior  wall  of  the  uter^js    4.  Broad  ligament*  5.  Uterine  itrtcrj-, 
'  7,  f^MMiteflDe  eftTitf.   i,  Pie^uterlii^  c&vlty.    n.  dubperitoaeal  sTeolar  Usgue,    lO.  Parietal  perlto- 
anan.    U  Obtiir»to?  laterniu  muscle.    J 'J.  Ischium.    {Ti>rriT  j 

lh«»  ctil-de*i3ac  of  Douglas  and  constitute  the  posterior  ligamenfc^  of  the 
utt*riie*  Bounding  the  ciil-de-&ac  on  the  sides  are  cresceDtic  folds  of 
|»t^ritoueimi.  Tbey  extend  from  the  upper  j>art  of  the  cervix  uteri, 
or  a  little  higher  in  parous  women,  to  the  rectum  and  past  it  lo  the 
f«cttnc]  gicml  vertebra*     Tliey  are  known  as  tfie  utera-mcral  ligamerUs. 
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The  utd^i-hArral  llKii»i*?ius  or  foM>  «»f  Doui!tiL»H    (Tiiartx) 

\Vt4ipittT  ejtlU  attention  tii  the  fact  that  thcv  run  backward  fnnn  the 
Ufcnii^  in  II  dirf*ctioti  pniPticjdly  ]>aralle1  with  the  vagina.  Like  the 
hriiad  litinnn^ntr^,  fbc  ntcro-stirnil  ligaments  are  rc4nforcc*l  by  fibnms  and 
miiM-idar  clctucut-* 


The  mammary  glands  exist  in  males  and  in  females  alike*  There  U 
little  or  no  difForence  between  them  in  the  sexes  thtring  infancy  and  clxild- 
IiornL  As  the  age  of  puberty  approaches  the  gland  of  the  female  under- 
goes a  rapid  and  eharactenstic  development.  That  of  the  male  remaias 
rudimentary  throughout  life,  although  rare  exceptions  to  tliis  rule  exist* 
The  location  of  the  mammae  upon  the  anterior  chest-wall  has  obtained 


Fig.  ^2. 


irvoloey  teaches  that  the     " 


Breoj^i  of  vlrifiu,  iihi>wiiig  pfuk  areulii  uiut  jHjsitiLiu  of 

for  them  the  common  name  of  the  breash^  Kml>rvQlogy  1 
glandular  structure  is  u  mtHiifiwition  of  the  sel>acuoni*  glands.  8u[K*r- 
nnmerary  numimse  may,  therefore,  occur  as  accidents  of  deveIoi>inent> 
When  existing  they  are  usnally  small  and  located  upon  the  chest  or  in 
the  ax i lite.  They  may,  hawevei*j  attain  considerable  size  and  may  be 
formed  upon  other  parts  of  the  body. 


PLATE   X, 


8H£A8T  or  DABK   BRUNHTTE.  NEAR  TERM 
From  Ltf»i 
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^  The  female  braslB  diffcir  in  sue  and  in  appearanoe  in  different  indi- 
vidoalis.  These  differeneeB  depend  upon  age,  race,  condition  in  life, 
natrition,  and  the  activity  or  aoieecence  of  the  gland.  In  the  same 
]ieraon,  the  left  breast  is  geneiaUy  somewhat  larger  than  the  tight. 

In  a  well-developed,  non-parons  white  woman  the  bressts  appear  as 
kemiqpherical  or  conoidal  mssses,  one  upon  each  side.  In  the  negress 
they  are  pendnloas.  Th^are  firm  to  the  tondi.  Eadi  is  about  5  cm., 
2  indies,  in  thickness,  llie  droumferenoe  of  its  base  is  slightly  ellip- 
tmd,  the  major  axis  beins  directed  upward  and  outward  toward  the 
asdlla.  Intemallv  it  ovenaps  Uie  border  of  the  sternum.  Externally 
it  is  bounded  by  tne  mid-axillary  line.  Vertically  it  is  bounded  above 
by  the  second  or  third  rib,  and  below  by  the  sixth  or  seventh  rib.  Its 
weight  averages  175  grammes,  or  between  five  and  six  ounces. 

At  the  most  prominent  part  of  the  breast  is  the  fiipple  or  mammilla. 
It  usually  appears  as  a  conical  wart-like  excrescence.  Sometimes  it  is 
flattened  and  ill-defined,  or  its  site  may  be  marked  by  a  depression. 
Sarrounding  the  i^ple  i^  ^  zone  of  moaified  int^ument.  It  is  dcaajg^ 
Dated  the  areola.  The  areola  is  al)out  2.6  cm.,  1  inch,  in  width.  The 
odor  of  the  nipple  and  of  the  areola  varies  with  the  complexion  of  the 
individual.  In  blondes  they  are  a  rosy  pink ;  in  brunettes  a  delicate 
brown.  Though  the  nipple  is  slightly  below  the  centre  of  the  breast, 
it  points  upwanl  and  outward  when  the  body  is  in  the  upriffht  position. 
This  is  due  to  the  sagging  of  the  base  of  the  gland.  The  nipple  is 
then  about  opposite  the  fourth  intercostal  space. 

The  skin  of  the  nipple  and  of  the  areola  differs  from  that  of  the  rest 
of  the  breast  and  from  skin  generally.  That  of  the  nipple  is  tough 
and  leathery.  It  is  beset  with  numerous  sensitive  papille,  is  wrinkled 
from  the  presence  within  it  of  unstriped  muscular  tissue,  is  supplied 
with  large  sebaceous  glands,  is  destitute  of  hairs  or  of  sweat-glands,  and 
is  perforated  near  its  centre  by  the  openings  of  the  milk-ducts.  The  skin 
of  the  areola  is  delicate  in  texture.  It  is  abundantly  supplied  with 
sudori|)arous  glands.  Hair  follicles  are  present.  The  sebaceous  glands 
are  markedly  develo|)ed.  They  open  upon  little  elevations  which  give 
to  the  areola  a  tuberculated  appearance.  Near  the  base  of  the  nipple 
the  ducts  of  a  variable  number  of  accessory  milk-glands  open  upon  the 
areola. 

As  the  first  pregnancy  advances  the  breasts  increase  in  size.  The 
nipples  also  enlarge  and  become  cylindrical  in  shape.  The  areolae  widen 
and  undergo  deeper  pigmentation.  The  sebaceous  glands  of  the  areolse 
become  more  active.     The  elevations  marking  their  ducts  become  more 

Erominent    They  are  now  known  as  the  glands  of  Montgomery.    During 
ictation  the  breast  may  weigh,  according  to  Testut,  as  much  as  500 
grammes,  or  over  fifteen  ounces. 

After  lactation  the  breasts  decrease  in  size,  but  do  not  regain  their 
former  appearance.  They  lose  firmness  and  become  soft  and  ])endu- 
lous.  The  nipples  remain  prominent  and  the  areolae  wide.  In  blondes 
the  areolse  may  assume  their  original  color,  but  in  brunettes  tliey  remain 
deeply  pigmented. 

The  mammary  gland  is  made  up  of  from  twelve  to  twenty  lobes,  each 
of  which  may  be  considered  a  distinct  gland.  The  lobes  are  pyramidal 
in  form,  their  apices  being  represented  by  ducts  which  discharge  at  the 
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nipple*  They  are  encapRulated  by  a  fa.=u^ia  which  sends  processes  }>Dt\^  een 
til  em  an  J  between  the  lobnles  of  which  tliey  are  comjxjsed.  The  rap- 
Biile  of  the  mamuiary  gland  i^  eoneave  tow^ard  the  chest- walL  It  w 
attached  to  the  faseia  of  the  underlying  muscles  by  connective-tissue 
bands.  These  may  enclose  lymph-sparefl,  the  so-called  subniammajy 
hirstr..  Occasionally  little  masses  of  glandular  tissue  perforating  the 
capsule  lie  embedded  in  the  peitoral  must^le. 

Internally  the  breasts  lie  ujion  the  pcctoralis  major  mnscles;  externally 
and  below  they  overlap  the  iDterrligitatioQS  of  the  aerratus  magDus  with 

Fig.  451 
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the  external  oblique  muscles;  externally  and  above  they  are  Beparated 
from  the  serrntns  magnus  muscles  by  the  axiUary  fasciiie. 

The  convex  surfac*e  of  the  capsule  euelusing  the  lobes  is  uneven*  It 
^uds  processes  to  the  overlying  skin  known  as  the  lujaments  of  Cooper. 

Except  beneath  the  nipple  and  the  areola  the  sujieriicial  fascia  of  the 
breast  contains  fat.  Fat  is  also  found  in  ilic  fascia  between  the  lobes* 
Upon  the  quantity  of  fat  depends  in  a  great  measure  the  size  of  the  breasts. 
Beside  the  lobes  constituting  the  gland  proper,  minute  glandular  bodies 
may  be  found  near  the  base  of  the  nipple*  They  are  the  so-oilled  acceM- 
mrif  glands.    Tbey  are  from  five  tc^  twelve  in  number.    Their  ducts  may 
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(•jH*ii  independently  upon  the  surface  of  the  areola  or  may  open  into  the 
prineijxil  duets  traversing  the  nipple. 

The  glandular  tissue  of  the  breast  may  be  distinguished  from  the  sur- 
rounding fat  by  its  pinkish  color  and  its  firmer  consisteDce.  Each  lobe  is 
a  compound  racemose  gland,  and  consists  of  a  number  of  lobules.  The 
lobules  are  surrounded  and  supported  by  fibrous  connective  tissue  derived 
from  the  interlobular  septa.  Each  lobule  consists  of  ultimate  adni  or 
alveoli  arranged  about  a  central  canal.     The  canals  unite  to  form  the 
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iiutrlobular  ducts.     The  interlobular  ducts  unite  to  form  tlie  principa} 
•lii«t  of  the  lobe.    This  is  the  tubulas  ladiferi,  or  r/aiadophorous  duet. 

Before  lactation  and  during  subsequent  periods  of  functional  inactivity 
the  a<Mni  are  small  and  undevelope<:l.  They  consist  of  a  nicmbranc  {yneni- 
hrfUKi  propria)  enclosing  a  mass  of  granular  ])olyhcdral  cells.  During 
pregnancy  they  enlarge,  and  the  central  cells  soften.  At  the  coninicnce- 
iiif  nt  of  lactation  the  central  cells  arc  discharged  as  colostrum  corpuscles. 
Tli*'  peripheral  cells  are  of  the  short  coluinuar  variety  and  line  tlu» 
iiKMubrana  ])ropria.  The  walls  of  th(^  ducts  an^  of  areolar  tissue,  in 
uhirh  elastic  fibr(^s  are  disposed  in  both   a  circular  and  a  lougitudinal 
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iBanaer,  Quain  states  that  there  ib  no  rausculur  tissue  in  the  w-alb  of 
the  ducts.  This  is  oertainlv  nut  true  of  the  l^ry^r  ducts,  Ne^r  the 
nipple  the  tiibuli  ketiferi  show  the  presence  of  iinBtri)>ed  niiiacukr  fibres 
iDterlaciDg  and  taking  coiirsei*  botli  circular  and  loDgitudioaL  The 
latter  may  be  traced  for  a  certain  distance  ioto  the  lobes,  and  some  in- 
vestigatoRi  even  claim  to  have  discovered  ntray  fibres  in  the  interlobular 
ducts.  The  epithelitim  nf  the  ducts  varies  in  different  parts  of  the  gkn*l 
Tliat  of  the  lobular  and  interh)bular  ducts  i^sembles  the  epithelium  of 
the  acini.  Tiiat  of  the  main  duet  is  distinctly  cylindrical,  except  veir 
near  its  termioation^  where  it  changes  to  the  squamous  variety. 


V 


m'st 


When  formed  by  the  union  of  the  interlobular  ducts  the  tubuli  keti- 
feri con%*er^  toward  the  nip|>lc.  Beneath  the  areola  they  form  sac- like 
dilatations  or  rtm/>u^/</'.  During  hietation  the  ampulla  are  about  12  nyn<, 
^  inch,  in  lengtlij  and  ti  mm.,  :J-  inch,  in  diameter*  They  act  as  reser- 
voirs fur  the  milk  secretion  during  the  intervals  of  suckling.  Beyond 
the  ampul  ho  the  ducts  contract  in  size  and  lie  side  by  side  in  the  nipple. 
The  central  ones  are  somewhat  the  larger*  All  open  independently  of 
one  another  and  by  contracted  cuouths  at  de]ire,s,'*ion3  upon  the  ajwx  of 
the  nipple. 

The  arteries  of  the  breast  are  numerous  but  small-  They  do  not 
aceomjmny  the  ducts,  but  enter  at  the  base  of  tlie  gland.  The  inner  and 
greater  portion  of  tlie  breast  is  supplied  by  the  internal  mamma r}^  artery, 
the  anterior  or  iK^rforating  branches  of  which  pierce  the  intercostal  sjnaees 
to  reach  it.  The  anterior  interc^jstal  branches  of  the  internal  mammary 
artery  and  the  aortic  iutereostalB  with  which  tliey  anastomose,  in  like 
manner  supply  the  inner  portion  of  the  mammary  gland.     The  outer  i 


THE  MAMMARY  GLANDS. 


69 


porttort  g**t*  it>  blfnMl--iiipply  frr>m  tlu*  axillarv  arttTv  tlirmi|^Ii  its  lon|j 
thumw  anti  arromiii-tlionu'ic  braiiehes.  IVi  i\w  lon^^  tlnirnrif  l>ran(*h  iif 
tlw  axillarv-  arUTv  i>  frecpifutly  appIkMl  the  nanie  rxfcvual  imnaviari^, 
Ao  noc^ssory  externa!  mammary  branch  may  al&o  lie  given  off  from  the 
txiUan^  artery  and  go  to  the  supply  of  the  breast.  A  rich  mpillary  net- 
wt>rk  is  finind  upon  the  outer  walls  of  the  acini. 

The  hliMKl  U  retumetl  from  the  brea^^t  tlirough  snperfieial  and  deep 
veins.  The  deep  veins  at'etmipany  the  arteries  for  the  mr>st  part.  The 
iuperficial  veins  form  an  anas  torn  oiling  circle  at  the  ba^e  of  the  nipple 
[nm^m  mimm  of  Haller).  They  spread  over  the  ATirfaoe  of  the  breast 
iwl  end  in  the  superior  thomcic  Vein*  The  superficial  veins  are  es|>e- 
eijfcliv  noticeable  during  lactation. 


Fkj.  Hi, 
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BdBiidbi*  of  ltk»  Hifoe.  t  3ej  f«rior  Utomdc  «itcry.  2".  Bmncticv  of  the  gatuc.  3.  Loug^  Ibfinu^lt: 
utiVr.   i**  gf*flf*tl^  of  tbfl  H&tiie,    4.  Supcifldat  vessels  of  Xhe  breafit^    b,  Perrarfttlug  branches  from 
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The  nipple  i^  excee*Iingly  vascular,  and  the  vessclrt  are  surronnde<1  by 
biiiidlfK  irf  un?*trijx*d  m uvular  tissue.  The  tH>ntraL'tion  of  the  miu^cular 
fibra  upon  dtimidation  compresses  the  vessels  and  wiuses  the  so-called 
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enT^tion  *jf  the  nipple.     It   is  nut  to  be  iiniler?^t<KMl,  luiwever,  that  the 
nipple  etintaitis  any  true  erectile  t\m\w. 

The  lymphatics  of  the  breiist  stre  abundant.     They  form  nlexiise^  iu 
the  cx>nnective  tiasue  about  the  acini  and  between  the  lobules*     They 
are  found  aoeonipsinying  the  smaller  vesseU  aotl  iu  the  sheaths  of  th€ 
larger  ones.     All  freely  comraiuiicate.      There  are,  beside,  sac-likp  dila- 
tations in  the  skin  and  fascia,  from  which  cutaneous  and  suliculaneou!) 
lymphatics  originate.     The  lynjphatics  from  the  inner  portion  of  the 
breast  accompany  the  perfuratiag  arteries  and  empty  into  the  mediae 
tinal  glands,    Thor»e  from  the  outer  portion  unite  and  form  three  or  four 
lai^  trunks.     They  proceed  to  the  axillary  glands,     A  few  canals  from 
the  viciniiy  of  the  nipple  empty  into  a  gland  situated  beneath  the  outer 
border  of  the  clavicle. 

The  nerve-supply  to  the  breast  is  prineiimlly  from  the  inteaxistal 
nerves  through  the  lateral  etitaneoua  anti  the  anterior  terminal  branches. 
The  descending  branches  of  the  superficial  cervical  plexus  also  enntribute 
cutatieous  filaments.  The  glandular  twigs  which  accompany  tljc  duets 
to  the  acini  have  been  traced  by  Eckhard  from  the  fourth,  fifth,  and 
sixth  intert^ostal  nerves*  On  account  of  the  five  communication  between 
the  spinal  nerves  and  the  gani^ Hated  eord,  sympathetic  nerves  are  eon- 
ducted  to  the  mammary  gland,  '^  In  the  nipple  many  uer%*es  end  iu 
tactile  corpuscles  in  tlic  papilla?^  and  sume  of  those  in  or  near  the  areola 
enter  Pacinian  corpuscles  '^  (Ciuain), 

Fro.  17. 
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In  the  periods  between  la<rtation  the  acini  collapse,  but  do  not  return 
to  their  former  undevelojTcd  condition,  and  the  connective  tissue  eoutains 
n  greater  araoimt  of  fattluiu  before  the  ^land  became  fnnctioually  aetivf** 
At  the  close  of  the  chihl-bcaring  ix^rio<l  the  whole  struct n re  imdergoes 
atrophy,  so  that  in  old  age  the  glandular  tissue  has  practically  disai>- 
peaiid. 


PART  II. 

PHYSIOLOGY  OF  PREGNANCY. 


CHAPTER    II. 

MEXSTRUATION.— OVULATION.— DEVELOPMENT  OF  THE  OVUM. 

HENSTRUATION. 

This  is  the  periodical  discharge  of  blood  from  the  uterus  which  takes 
place  durine  the  whole  of  genital  life — the  years  included  between 
puberty  and  the  climacteric — the  period  of  pregnancy  excepted.  In 
<>ocasional  instances  menstruation  may  also  occur  during  the  early  months 
J>f  gestation,  but  after  the  fifth  month,  when  tlie  decidua  reflexa  has 
joined  the  vera  and  disappeared,  the  normal  source  of  the  discharge  is 
<>>Bipletely  shut  off,  and  bleeding  from  the  uterus  subsequent  to  this 
tinae  most  be  due  either  to  a  diseased  condition  of  the  cervix  or  to  some 
other  pathological  condition  of  the  uterine  tissues. 

Menstruation  occurs  on  the  average  once  in  twenty-eight  days,  but  it 
*s  subject  to  wide  variations  in  point  of  time,  some  women  menstruating 
formally  at  shorter,  others  at  longer,  intervals.  The  duration  of  the  flow 
^s  usually  from  three  to  five  days,  but  it  may  continue  for  two  or  three 
'i^va  longer  and  still  remain  within  normal  limits.  Every  healthy 
'^^'"otnan  must  be  considered  a  law  unto  herself  in  the  matter  of  frequency 
**»i<l  (iumtion.  The  source  of  the  flow  is  the  mucous  membrane  of  the 
^tvrine  fundus  and  body. 

At  first  the  discharge  is  made  up  of  mucus,  epithelia,  and  some  blood  ; 
*5^ter  it  consists  of  nearly  pure  blood,  and  finally  of  a  diminishing  amount 
'~*f  blood,  serum,  epithelia,  granular  d6bris,  and  some  fat.  The  reaction 
Y^f  the  discharge  is  acid  from  the  presence  of  phosphoric  and  lactic  acids  ; 
^t  is  non-coagulable  from  the  admixture  of  mucus;  and  it  has  a  peculiar 
penetrating  odor  due  to  contained  fatty  acids.  From  four  to  eight 
'  »un(«s  are  lost  at  each  period. 

The  function  is  associated  with  more  or  less  general  and  local  disturb- 
iince,  es{>ecially  of  a  secondary  or  reflex  character. 

The  primary  cause  of  the  flow  is  to  be  sought  in  the  ovary,  viz., 
in  ovulation.  The  processes  affecting  the  uterus  during  the  menstrual 
act  may  be  considered  as  taking  place  in  four  stages,  as  follows  :  (1)  A 
|)erifKl  of  construction  in  which  the  uterine  nnu^osa  becomes  tumefied, 
the  stroma  is  infiltrated  with  serum  which  often  contains  blood,  the 
vessels  are  dilated,  and  the  number  of  epithelial  cells  lining  the  <rlands 
i?  augmented,  while  the  glands  themselves  beeonie  dilated  and  tilled  with 
mucus.  This  condition  is  probably  similar  to  that  which  follows  iinprc<r- 
natiun,  the  swollen  mucous  membrane  in  this  instance  hcinir  called  the 
thriihui  men^trualis,     (2)  A  jK'riod  of  destruction  in  which  the  intc«rrity 
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of  I  he  uterme  lining  h  destroy t»d,  the  exposed  capillary  veiispLs  rupture 
and  pour  out  their  blood,  which  carries  with  it  the  productfl  of  dtsin- 
ti^gmtion.  (3)  A  perioil  of  regeueration  iu  which  (he  swelliu*^  and 
hyperaemia  subside,  and  the  inerine  HDing  is  rapidly  renewed  by  the 
pixiliferation  of  tlie  stroma  ^'ell.-^  and  the  npi^ruwtb  of  tiit^  e|iithelial  cells 
*)f  the  glaudrt*  This  takes  (dace  l>etweeu  the  *sisth  and  the  eighteenth 
day  frnni  the  begin niug  of  the  |M?riod  (Westphal).  These  changes  are 
foJIijweil  by  (4)  a  period  of  quiescence  or  repost*,  in  which  no  active 
changes  take  place  in  the  uteri nG  lining. 

OVULATION, 

This  consists  in  the  periodical  discharge  of  the  fully  ri}>ened  ovum 
from  the  Graafian  follicle,  and,  like  menstruatioQj  is  probably  eon- 
tined  to  the  ]>eriod  of  genital  life.  The  development  of  the  egg-cell 
fn>m  the  germinal  epithelium  is  descrilied  elsewhere.  The  young  ovum 
is  at  first  surrounded  by  a  single  layer  of  small  cells,  but  by  division  of 
these  a  wall  several  cell-layers  deep  is  finally  formed.  Between  tlie 
external  and  the  innermost  layer  a  fissnrc  is  then  develoiK^I,  the  latter 
l>ecoming  filled  with  fiuid — the  liquor  foil ienli  The  innennost  layer  of 
cells  is  thus  forced  away  from  the  wall,  and  as  the  flnid  increases  a 
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vesiele  is  formed,  the  cells  adhering  around  the  ovnm  as  the  ^tJfei^  pro- 
Ugerm^  which  remains  attached  to  the  follicle  wall  at  one  point  only, 
the  farthest  from  the  surface.  The  wall  of  the  Graafian  follicle  is  com- 
ported of  the  following  layers  fnom  within  outwanl  :  {a)  membrnna  gran- 
ulosa ;  (6)  the  membra na  propria,^  a  very  thin  basement  membrane;  (c) 
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the  tunica  propria^  which  carries  the  smaller  bloodvessels  and  is  com- 
posed of  more  or  less  fibrous  tissue;  and  (d)  the  tunica  fibrosa^  contain- 
ing much  fibrous  tissue,  and  through  which  run  the  larger  bloodvessels. 
At  one  place  in  the  follicle  wall  (the  stigma)  no  bloodvessels  are  devel- 
oped, and  it  is  at  this  point  that  rupture  occurs  and  permits  the  escape 
of  the  ovum  surrounded  bv  the  discus  proligerus,  now  called  the  corona 
rofUahi,  and  the  liquor  follieuli.  Just  l>efore  rupture  of  the  follicle  cer- 
tain preparatory  changes  take  place,  the  maturation  of  the  follicle,  which 
load  up  to  the  event.  The  bloodvessels  become  engorged,  the  internal 
layer  of  the  wall  l)ecomes  thickened  and  is  thrown  into  folds,  and  the 
liquor  fi>lliculi  is  largely  augmented.  At  this  time  the  Graafian  follicle 
projects  fmm  the  surface  of  the  ovary  as  a  eurrant-like  cyst. 

After  the  escape  of  the  egg-cell  the  follicle  undergoes  certain  changes, 
the  nature  of  which  is  dependent  upon  the  fertilization  or  otherwise  of  the 
ovum,  the  product  in  either  instance  being  the  corpus  luteum.     When 
fecundation  of  the  ovum  docs  not  take  place  the  corpus  luteum  of  men- 
struation, corpus  luteum  Mpuriuut,  is  formed.     Tlio  bursting  of  the  follicle 
relieves  the  i)ressure  on  the  surrounding  bloodvessels,  which  rupture  into 
the  cavity,  the  discharged   l)loo<l  forming  a  firm  clot,  the  corpus  hcenior- 
rkigicuiu,  which,  however,  does  not  become  attached  to  the  follicle  wall. 
Spindle-shajKKl  c<mneetive-t issue  cells  and  large  cells  containing  pigment- 
pranules  now  j>enetrate  the  clot,  and  the  follicle  wall  l>ecomes  thickened 
and  thrown    into  folds,  thus  encroaching  more  ujK>n   the  central  clot. 
Contracti<m  of  the  clot  follows,  and  capillary  IcMips  surroimded  by  newly 
formwl  ct»lls  from  the  follicle  wall  enter  its  substance.     As  these  changes 
pn^ress  the  granules  of  fufeiii  in  the  external   layer  of  the  clot  give  rise 
to  its  yellow  apj)earance.     The  further  changes  in  the  corpus  luteum  are 
of  a  retrograde  character,  the  clot  and  newly  formed  products  gradually 
<lUippearing,  until  after  eight  or  nine  we<'ksonly  a  small  cicatrix  on  the 
^'urthoe  of  the  ovary  remains.      It  is  stated  by  Dalton  that  seven  or  eight 
ni:»nths  may  ela])se  Ix^fore  total  obliteration  of  the  follicle  takes  place. 

In  the  event  of  impregnation,  the  corpus  luteum  of  pregnancy — corpus 
lutnm  verum — results.  Under  this  condition,  instead  of  diminishing  in 
^ize,  the  corpus  luteum  continues  to  enlarge  up  to  the  fourth  month,  the 
^alls  becoming  thicker  and  their  eon  volutions  more  numerous.  From  the 
fourth  to  the  seventh  month  a  stationary  period  occurs,  but  from  this 
time  on  the  corpus  luteum  begins  to  decline,  so  that  at  term  it  is  much 
^mailer  than  at  the  fourth  month.  After  labor  the  retrograde  changes 
are  rapid,  and  by  the  eighth  orninth  week  post  partuni  nearly  all  traces 
of  the  corpus  have  disappeared. 

Although  menstruation  and  ovulation  should  not  be  considered  as 
necessarily  coincident  processes,  it  is  altogether  f)robable  that  the  condi- 
tions which  influence  the  one  have  also  an  effect  upon  the  other,  and 
that,  as  a  rule,  the  two  functions  occur  simultaneously,  and  are  to  a 
greater  or  less  extent  interdependent. 

DEVELOPMENT   OF   THE   OVUM. 

Maturation;  Fertilization.  The  fully  (leveIo]K'd  human  <»vuni  is  a 
>ingle  cell,  more  or  less  spherical  in  lonn,  alK)ut  0.2  nmi.  (,i.  inch)  in 
'liameter,  and  c<mijxjsed  ol'  a  yolk,  a  nucleus,  a  luich'olus,  and  two  envelnp- 
in^^  membranes.     (I'ig.  -1*J.) 
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The  outermost  niembniue,  Zona  radi€iki  or  Zo7m  peUueida,  in  the 
mature  ovum  is  nitljer  thick  aiul  toii|ih»  and  presients  a  striated  appt  ar- 
atiw,  (twirig  to  the  preface  f>f  numemut>  minute  pore-canals,  tlmmgh 
which  nutrition  b  tjupposed  to  he  furuished  the  o^'nul,  It  i&  derived 
from  tlie  ^K*retioii.s  of  the  ovarian  tissues. 

The  second,  or  Vif/'Ilme  mmihrftnc,  lies  in  close  contact  with  tlie  yolk 
from  which  it  is  develope<lj  and  is  a  very  thin  and  delicate  covering* 
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Itjibbu'ao/nini  (after  W4Lpev«b)> 

Between  the  zona  and  the  second  membrane  there  ib  a  uarro>\'  cleft, 
the  PerivUelline  space,  wliieh  permits  free  motion  of  the  ovum  within  its 
external  covering. 

The  Yolk  or  VUrilus  is  a  ckniTj  somewhat  granidar  substance^  consisting 
of  yolk-gmins  (f*xxl-yolk  or  dentoplasni),  some  fat  granules,  and  pnjto- 
plasm.  The  latter  ii^  usually  increased  in  amount  at  one  point  in  the 
ovnm^  around  the  nuclens,  and  this  jiart  is  designated  the  animal  pole, 
while  tlie  eorrcj^ipfjntling  op  polite  point,  where  the  protoplasm  h  less,  is 
known  iis  the  vegetative  jmiIl-. 

The  Nticieiis  of  the  ovum,  also  ealletl  gm^minal  vemcle  or  vemcle  of 
Purkinje  from  its  discoverer,  occupies  an  eccentric  position  in  the  egg- 
eell,  and  is  surrounded  by  a  nuclear  membrane.  A  retieulnm  or  net- 
work of  achromatic  threads  radiates  from  the  nucleolus  tlinjugli  the 
interior  of  the  nucleus  ;  the  meshes  of  this  structure  are  filled  with  a  clear 
fluid,  the  nuclear  sap. 

The  Niwlcoitw^  Gei^nal  »pol  or  spot  of  Wagfier,  is  also  placed  eccen- 
trically In  the  nucleus,  and  is  largely  conipoeed  of  ehromatiu — a  sub- 
stance having  a  marked  aflinity  for  staining  reagents. 

Maturation  of  the  Otuhl.  The  female  cell  or  ovnm,  thus  liritfly  de- 
scrilieil,  althongli  fully  developed,  it^  still  in  an  unripe  condition,  uiiprC' 
pared  (uv  the  reception  of  tlie  niak*  fecundating  element,  and  nmst  tmdei'go 
a  siTies  of  ehanges,  which  principally  affect  tlie  nuclens  anil  nucleolus, 
Ix^fore  fertilif^ation  can  be  acconijvU??hed.  These  changes  are  known  as 
the  mafttrafioti  of  the  ovum,  ami  tiiki'  phicc  just  liefore  or  just  atlt€*r  the 
ovum  has  e.^cupd  from  the  (Iraafian  tbllicle,  occurring  without  refei'ent^ 
to  the  future  tiite  of  the  egg-eel  h 

The  fir^t  Mcp  in  the  process  of  maturation  is  the  csontraetion  of  the 
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[folk.     The  uucteus  then  travels  toward  the  animal  pole  of  the 

its  sap,  which  becomes  mingled  with  the  surroundiug  proto- 

B> mud  tile  nuclear  membmtie  shrinks  and  finally  disappears.   Achrr»- 

tD&tte  threads  then  appear  in  the  nucleus  in  the  form  of  a  spiiKlle-shapcHl 

Wl\%  which  lies  jiarallel  with  the  surface  of  the  egg,  each  thread  bearing 

a  I'hmmatic  granule  near  its  middle,  which  give^  rise  to  the  appearance 

of  a  dark  band  near  the  centre  of  the  nuclear  spindle. 

A  clear  sjmee  at  each  end  of  the  spiaJlo  then  develops^  threads  which 
mn  to  the  surrounding  yolk  substance,  the  sun-like  appearance  thus 
pr^Klueed  being  termed  the  Amphiader, 
The  nuclear  spindle  now  assnraefl  an  upright  position,  the  ehTOmatin 
|&aale§di%'ide,  each  half  travelling  toward  its  (X>rresponding  end  of  the 
"iindle,  while  the  spindle  itself  surrounded  by  protoplasm  advances  to 
me  surface  of  the  egg  and  pushes  outward  one-half  of  its  entire  sub- 
^bmce  into  the  perivitelHne  space.  This  extruded  portion  theu  becomes 
tm'^tricted  off  from  the  rest  of  the  spindle^  and  forma  the  first  j?o/ar 
iMu/f.     (Fig,  5U0 
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Formation  of  pol&r  flobules  in  an«rfA  gnctaUs  (after  O.  HtftrwiG). 
SuGl^i^  ipltidle!.    iv«  Fint  polar  globule.     5/>£7.  Sccoad  polar  globiile.    fp.  Female  p">mieIeQ9. 


X*he  remnant  of  the  spindle  in  the  ^%^  then  a  second  time-  undergoes 

»«*  chanjrt*8  just  described,  and  forms  in  the  Niime  manner  a  ^pvoiuI  pofar 
*^itiJ*'^      Thrt-e- fourths  erf  the  original   spindle  is  thus   cfi^^t  nfi*.     Tlie 
nnant  of  the  .ophidic  rc'tircs  into  the  cgg^  disappears  tempmirily,  and 
then  re-l<>rmed  as  the  femak  proivirfrftK. 

^o  entirely  satisfactory  explanation  for  the  formation  of   the  polar 

"aaleff  has  l>eeu  advanced;  but  it  is  suppo.^  to  be  effected  either  to 

BD  the  &ij5e  of  the  cell  nucleus  in  order  to  make  room  for  the  male 

^mpntj  or  to  prevent  self*fertilization,  [mrthenogenesis, 

Fffiiiizadon.    The  ovum,  now  fully  riiH?  and  in  condition  for  fertiliza- 

^m,  migrates  througli  the  Fallopian  tube  toward  the  uterus.     The  p^int 

^t  which  the  two  elements,  male  and  female,  meet,  is  not  defiuitely 

kniiwTi,  but  it  is  supposed  to  be  the  outer  portion  of  the  tube  in  the 

tnj|j(*rity  of  instances* 

Rt'oent  obsicrv^ations  go  to  show  that  impregnation  may  take  place  any* 
rher»*  fn*m  the  Gmafian  follicle  in  the  ovary  to  the  ca\4ty  of  tne  uterus. 


7M  PHYSIOLOGY  OF  FMEGNA^'CY. 

Of  the  whole  n timber  of  ova  which  are  discharged  from  the  ovarv  it 
is  (juite  probable  that  many  do  not  enter  the  tube  at  all,  but  fall  into 
the  peritououl  cavity  and  perish*  In  very  rnro  instances  the  ovum  fmni 
one  ovary  is  known  to  nave  pa#isecl  entirely  around  the  nteruj^,  and 
entering  tlie  tube  of  the  oj>posite  i^ide  to  have  there  become  fertilised. 

When  the  spermatozoa  and  ovum  meet,  the  former  penetrate  the  ;!ona 
radiatay  and  the  fir:?t  :?pcrmatozo*ui  which  a|jpn>ache5  the  vitelline  radi- 
ally is  met  by  a  .dight  protrusion  of  the  protoplasm  of  tlie  eggj  wliich  it 
wnetrates  and,  passing  inwan:!,  enters  the  yolk.  Here  the  spermatozi>on 
lones  its  tail,  and  tlie  liead,  composed  largely  of  chramatin,  becomes  the 
mak  pronucleus. 

But  one  Rpermatozoon  is  necessary  for  fertilizing  the  ovnm,  and  as 
soon  as  this  has  i>enetrated  the  yolk  a  re[)cllent  action  seems  to  be  set  np 
by  the  latter,  whereby  other  spermatoztm  are  prevented  from  parsing 
inward- 
After  a  short  resting  stage  the  male  and  female  proniielei  approach 
eachother^  and,  their  walls cHMning  in  contact,  fuse,  finally  disa|)|X'ar,  and 
a  single  nucleus,  somewhat  smaller  than  the  original  one  of  the  ovum, 
remains  as  the  segmentafwa  mtekn^. 

The  ovum  now  enters  upon  a  new  stage  of  development^  in  whieh  the 
entire  egg-cell  is  broken  up  into  a  great  nnmber  of  smaller  eells^  each 
of  which  possesses  a  nucleus.  This  total  division  of  the  ovum  is  known 
as  ho/ohlaslie  segmetifatioHf  the  individual  cells  of  which  arc  called  bhs^ 
tomeres.     (Fig^  5],)     This  change  first  affects  the  segmentation  nucleus 
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DUframihowlnj  first  irtiiRc*  tif  segm©nUtioa  In  n  iniimtriflil»a  ovum  (Allen  ThohpsoNj  After 
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which  divides  by  the  indirect  method  (karyokinesis),  and  forms  two 
nuclei,  A  groove  then  appears  in  the  axis  of  the  ovum,  marked  by  the 
polar  globules,  which  by  continuous  deepening  completely  divides  the 

oviuii  into  two  cells.  A  !^:'Cond  mrridionai  clenvngc  plane  divitics  the  two 
ccll^  into  four,  the  four  are  tlicn  ilivided  into  eight,  then  intu  twelve  .^*g- 
ments,  and,  the  prnwss  cmitinning,  the  ovum  is  finally  eonvertetl  into 
a  mass  of  celM,    which,   fn>m    its    rcsembbnce  to  the    fruit,  is    called 
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the  Morula  or  raulherry-body.  The  process  of  cell  division,  althoiigii 
de9crib<?d  as  equals  is  not  m  in  factj  fur  the  external  cells  divide  more 
fapidlj  than  the  interntil^  so  that  there  can  be  differentiated  two  distmct 
layersj  a  superficial  layer  iu  which  the  cells  are  smallj  and  an  iateroal 
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iU«y  leotiiiiiof  ika  oosperm  of  &  rabbit,  it  two  stages  clmcly  rullowin^  upoo  n^mervt4ttoii  (fh>m 
^IbiiftAK  SL  T.  Benederi) :  tp.  ecusderm;  hy,  primary  entodertn;  C^p^  tlie  oiJenlng  in  the  ecto^ 
dtfiif€tl5trtl  one  point,  nftmed  bliistopdft  by  &  vati  Benederi ;  X\\\^  l£  not  a  tme  blustopore.  The 
^dlDg(}/  the  ectoderm  anil  entcxlerm  \a  dLftgnLinmatlc. 

layer  in  which  tliey  are  touch  larger.     At  alxiiit  the  time  that  the  morula 

^'^  is  feiiched  a  small  aivity— *the  arf/mrnkfikm  eartttf — makei^  its 
^iipt^araniv  in  the  interior  of  the  mass.  This  is  later  filled  with  a  clear 
alhtrniiniiiijs  Huid,  wivich  inereasc»s  rapidly  in  amount^  so  that  the  ovum 
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Bafebtir*  i^miii  between  loventf  and  iiliicty  hours  after  ImprctgttAUoti  (aflcr  \k^  BKNE.DEN>t 

*i©ii  liwfuiu**  disteuiletl  int«  a  vesi<4e,  the  bladothrmh  vemde  or  bhiduhi. 
ifijl.  52, 1  Oil  rti^tion  the  blasinla  h  i^'vn  to  c^msist  of  a  cjivity  sur- 
pini]»4lc*rl  bv  a  liingle  layer  of  small  et41^,  within  whicli  at  one  puint  a  leus- 
jil)a]H*d  iiiflectioti  of  larger  cells  h  attathed.     (Fig*  53-) 
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With  the  g^rowtli  of  the  Ijlastiila  the  ct'll.^  of  tlie  external  layer — 
Rau[)t^rs's  rovfYiaf/  layer — Ijecume  greatly  thinned  and  flattened  out,  and 
ultimately  either  disajipear  or  wr^  united  to  the  upper  layer  tif  a*lls  of  the 
inner  ckLster,     (Fig.  54.)     Thus  there  is  at  one  stage  uf  development  aa 
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L&teritafleiOt  a^meotfttJan  in  &  m^iuiiLuiLiim  ovum  {TaoMaoN*  ftftcr  K  van  BenedesO. 

external  thin  layer  of  cells,  which  extends  around  tlie  entire  surface  of 
the  hhistula,  and  a  sewind  and  a  tltird  hiver  wliicli  do  not  ^o  extend  at 
tni5  time. 

The  covering  layer,  as  stated,  disapjiears,  the  seeond  hiyer  Ix'conie^ 
external,  the  ectodenn^  and  the  third  layer,  now  second,  the  eutoflenn. 
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TratiBectlon  of  eigbieaii-hfmr  eblck  embryo,  showing  beginning  of  tnedullarjr  groore  and  the  three 

Ijiyeta  (Maston  collection), 
A.  Eoloderm*    b.  Mesoderm,    c  ETiU><lerm. 

From  tJte  cells  of  the  two  layers  thue  formed  ^  a  third  layer — the  meso- 
dei'in — is  develofXMl,  and  grows  outward  from  the  median  axial  Hne. 
(Fig*  55,)  Unlike  the  other  two  layers  the  mesoderm  does  not  at 
first  extend  eotirely  around  the  ovum^  but  is  limited  in  growth  by 
the  germinal  or  embryonie  area  (Fig.  -56),  that  portion  of  the  egjf  in 
which  the  future  embryo  will  be  developed.  The  mesoderm  grows  in 
all  directions,  but  as  it  extends  eephalad  it  sends  out  two  projections, 
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wfaiefay  leaving  a  space  (the  proamnion)  just  in  £ront  of  the  future  head^ 
i^in  unite  and  spread  outward.    (Figs.  67^  58^  59.) 


rM.56. 


Bmbryonio  area  of  nbbit  (after  Kolukkb). 

At  a  later  period  two  distmct  varieties  of  cells  arise  from  the  meso- 
derm— meMtnelium,  which  possesses  the  characteristics  of  endothelium— 
and  fn>m  this  mesenchyme  or  embryonic  connective  tissue. 


Fig.  r>7. 


Fig.  58. 
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Diagnuns  of  embryonic  area  of  chick  (after  Duyal). 
no.  Area  opaca.    op.  Area  peUudda,  the  |»roamnioD  In  third  figure,   pr.  PrimitiTe  strcalL. 

mes.  Mesoderm. 

From  the  three  primary  layers  all  the  parts  and  tissues  of  the  IkmIv  are 
developo<l. 

From  the  Exjtoderm:  The  skin  and  its  epidermal  structures — the  mam- 
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mary  ^IjjikIs,  bair,  naiU,  epitlieliiim  of  the  wniea  ;  tlit*  letif^  of  i\w  eyp; 
theren^lirnspiiial  *^y.»item— the  nerves  ami  ^laglia;  the  optic  ve-^iela^  and 
nerve;  onvhy  of  the  mouthy  teeth,  hypophysis;  anus,  chorion,  amnion^ 
placenta. 

From  the  Mesoderm  :  The  museleSj  bones,  connective  tissue,  ])erito- 
neum,  pleane,  ^)ericmrdium,  timpenital  apparatus  (kidney^j  testes,  uterus, 
Fallopian  tubes,  and  ovaries),  spleen,  blood s^etssels,  blocxl^  lynipku^ 
fat-oells,  marrow. 

From  the  Entoderm  :  The  oesophagus,  stomach,  intestlnea^  epitheliiira 
of  cligostive  tract,  tliyroid  and  thymus  glands,  tonsils,  lungs,  liver,  jmn- 
ci-eaB,  bladder, 
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Ciitck  embryn.    Bc'cond  d«y.    fMA>TaS  enllMtlon*) 


At  au  early  stage  a  linear  streak— the  prhniilve  gireuk — (Fig,  -lO) 
makes  its  a|>peai^nee  just  l>ehiLid  the  centre  of  the  embryonic  area,  and 
runs  Ijaekward  to  near  the  margin  of  the  shield.  In  front  of  tJie  primi- 
tive streak  the  ectoderm  lliickeas  into  a  band  of  cells  several  rows  deep 
on  either  side  of  the  median  axial  line.  These  thickenings  are  tlie  mvdul' 
if  try  piale^.  By  the  upgrowth  of  the  edges  of  the  plates  a  gn>ove  is 
formed — tlie  ineduftan/  gromr — uhioh  by  the  an>hing  inward  and  unit- 
ing of  the  latend  folds  is  converle<l  into  a  tube,  the  medullar  if  or  neuml 
canaL  The  formation  of  the  canal  bej^ins  in  the  future  eervical  region 
of  the  embryo,  and  progresses  most  mpidly  cephalad ;  the  posterior  por- 
tion, the  end  of  which  ap[iears  to  embrace  the  beginning  of  the  primi- 
tive streak,  remains  open  for  some  time,  and  is  known  as  the  mm^ 
rhomboidalis.     (Fig.  60.) 
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,c  neural  canal  is  the  proton  of  the  c^rebro-sphial  system,  one-half 

t  its  entire  extent  enteriug  into  the  formation  of  the  brain,     Itume- 

liat^ly  below  the  developing  neural  canal  a  rod  of  cells  is  formed  in  the 

entoderm,  and  extends  from  the  fiitnre  hypophysis  to  the  anterior  end  of 

bepriinitlve  streak.     This  is  the  notorJiordy  or  chorda  dorsalis  (Fig.  61, 

i  (H),  a  temporary  structure  which  represents  the  primitive  axial  skeleton 

o(  vertebrat€*s.  Developed  from  the  entotlerm^  the  chorda  is  at  fii-st  a  part 

of  that  layeFj  but  the  latter  soon  growing  under  it  becomes  separated  ami 

wmn^  a  poeition  directly  beoeath  the  neural  csinal,  with  wbidi,  how^- 

mr,  it  does  not  unite. 

On  either  side  of  the  neuml  groove  the  mesoderm  becomes  tbickened 
into  two  longitudinal  bands — the  musck  piaies,  Ttiat  jiortion  of  the 
pUte  nearest  the  groove  is  thickest  and  is  known  as  the  segmental  zone^ 
while  tiie  exteriuil  portion  which  thins  toward  the  blastodermic  wall  is 
the  {mrietal  zone* 
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The  M'ginental  zone  undergoes  transverse  cleavage  which  gives  rise  to 
^  serial  of  (rnbiail  bodies — tlie  myotomes  (see  Figs*  61  to  f)()).  These 
ippetr  fin*t  in  the  neck  region  of  the  embryo,  and  gradually  extend 
uflad.     The  myotomes  give  rise  to  most  of  the  voluntary  muscles  of 


FiG3.  6l^&e,— Dc7elapiiient(»f  the  neura)  cau&L  {after  WaldeverJ* 
£c.  Ectoderm.    £^f,  Eatoderm,   Iff «.  Mesoderm,  a.5.  ProULof  prtmUlve  tcgmetiti  (fjrotovetteb 
3td,  MeduJlftry  gpoovii.    Jfjp.  Med  till  ary  pliite.    A.  Aorta.    6d.  Notochord.    X*  WoimAU  ridge    HU 
Wolfflanduct.    Ke,  Cardinal  vd  a.    fio.  Somatopleure.    ^*  StJlwi<ibnopleupe,    C,  CojIohj. 

Externally  to  the  parietal  zone  of  the  muscle  plates^  the  mesoderm  splits 
iato  two  layerir'j  an  upper  {>r  external  leaf  going  with  the  ectoderm  to 
form  the  aoniatoplmire  or  prlniitive  body  wall^  and  a  lower  or  internal 
leaf  which  J  with  the  entoderm,  forms  tlie  splanchnoplcure  or  pniiiiti%'e 
intestinal  wall  (see  Figs,  01  to  66),  The  space  l>etween  the^two  lea%'e# 
is  the  cwiom  ov  body  cavity  j^pleuro*peritoneal  cavity )< 

Folding  off  of  the  Embryo,  Up  to  this  time  th<*  embryo  apjx?ars  to  lie 
flat  on  the  bIa«todennic  wall,  bat  now  changes  arise  which  tend  to  carry 
it  more  and  moi'e  from  its  surface  position  and  to  force  it  downward  into 
the  cavity  of  the  blast u la*  A  gro*>ve  first  appears  just  in  front  of  the 
cephalic  end  of  the  embryo  (Plate  XIL^Fig,  11),  the  head  foM^  and  later 
one  behind,  the  UiU  foid^  and  on  either  side  the  laler^ai  foldg  are  formed. 
As  tlie  result  of  the  deepening  of  these  folds,  the  embr\'o  becomes  j>artly 
constricted  off  from  the  rest  of  the  blastodermic  vesicle.  As  the  folds 
decjien,  spaces  are  shut  off  at  the  anterior  and  at  the  posterior  ends 
of  the  embrj'o^  immediately  below  the  uotochord*  These  cavities  are 
the  beginning  of  the  primitive  alimentary  canal;  that  in  front  being 
the  foi-e-gid^  and  that  behind  the  hind-gul.  The  middle  portion  of  this 
canal,  as  it  soon  comes  to  be^  is  still  in  connection  with  tlie  yolk-#ac  or 
umbilical  vesicle,  bv  the  wide  omphalomesenteric  or  vitelline  duet, 
(Plate  XI L,  Fitrs.  i  U^  10.) 

The  ratal  Appendages  and  the  Uterliid  Membranes,  As  the  result  of 
the  folding  off  of  the  embryo^  all  of  tlie  extra-embryonic  portion  of  the 
egg,  which  constitutes  the  yolk-sac,  becomes  partially  constricted  off  a^ 
a  |^M?ar-sha]3ed  body,  which  is  connectefl  by  its  smaller  end  to  the  primi- 
tive intestinal  canat.     At  a  later  period  the  iieek  of  the  vesicle  becomes 
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^ft^A&A  out  into  a  long  tliiii  pedicle^  and  i>Gdiele  and  sac  are  finally 
ificoTporatecl  iti  the  nbtlominal  stalk  during  the  formation  of  the  umbilical 
wl  Tbe  yotk  probably  supplier  for  a  time  partial  nourishnieiit  to  die 
giibi^  and' its  appendages.  During  its  passage  through  the  Fallopian 
ttibe the  ovum  als^o  derive  more  or  le^  nourislimeiit  from  the  seeretions 
of  the  parts  by  which  it  is  surrounded.  As  development  of  the  embryo 
go^  OQ  ft  larger  source  of  supply  is  demnaded,  to  which  end  changes 
tok^  place,  bringing  the  embryo  into  direct  relation  with  the  maternal 
cin'ulatiiM,  by  whicli  the  necessary  nourishment  for  growth  and  develop- 
QifDt  i^  obtained. 

At  II  very  early  period  all  of  the  extra-embryonie  somatopleure  l>e- 
ciwaei*  co%'erecl  with  a  growth  of  delicate  villij  which  give  it  a  shaggy 
appenmnee.  This  h  the  primitive  chorion  /  tlie  whole  ovum  at  this  time 
bftimetinie^  calh'd  the  chononie  vtMclr.     (Fig,  67,) 
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mwi  Oftim  of  tesoad  week,  itio^^inir  (^hotloiile  lofta,  A.    Enlarsi^  Ibur  limes.  iBiAKTazs  cotlecUim.) 

At  first  the  villi  are  comp^setl  only  of  ectodermal  cellSj  but  later  tlie 
mesoderm  extends  into  each  liQllnw  villus.  Thu  whole  chorion  very 
esrly  develops  bloodvessels,  but  most  of  these  soon  become  obi  iterated. 

Coincident  with  the  folding  off  of  the  embryo  tlie  external  walls  of 
the  folds  gro*  upward  and,  aixrhiug  over  the  back  of  the  embryo,  unite 
ID  the  miti'dorsal  line<     The  anterior  fold,  cephalic  cap,  probably  grow« 

■  more  rapidly  than  the  lateral  folds,  but  little  is  actually  known  regarding 
ibis  phenomenon  from  observations  on  human  embryos.     The  embryo  in 
this  way  becomes  inclosed  iu  a  thin  merabranoui?;  sac— the  umnlan.     As 
will  be  S4*en  by  reference  to  Plate  V.,  the  amniotic  folds  are  composed 
fif  two  layers,  an  upper,  external  leaf — the  fahe  omnion — made  up  of 
i     aitodertn  externally  and  lined  with  mesoderm,  and  a  lower  or  internal 
H  le«f — the  true  amnion^  which  has  a  layer  of  mesoderm  above  and  ecto- 
■  derm  tieloWi  and  hugs  tbe  back  of  the  embryo. 


DioscaiFTros  of  Pi.atk  XIL 


0(r  of  i,iiibrycJ  and  fjrmHtlon  of  ^mnlan  and  allantois  la  fbwl'A  egg  tufter  O.  UzntwtQ), 
ml  germisiwl  kyer.  mi**  Meaujlitry  groove.  X  Keuml  catml.  qf.  Amnion  fold.  i^. 
Alifivkie,  »«it  Ptoftierlof,  jt^f.  Laleral  aiDiilotic  fi>lds.  i4.  Amnion.  aft»  AmnlolItJmviljr.  5.  Serous 
WiMlqy*  M.  L'EabincnL  ^.  L&U^ml  foldi.  i^^  ^.  H^d  fold.  q/&.  EjLteruiiU  </"£».  In  tcnmlliiyi^ni 
t^mmaiOSL  i»r,  Bf^r^ltjr  of  cmliryonlc  urea*  df.  InUitUmleTouve,  dg.  YiiQUiueducL  at.  AWttatols. 
^t,  VltcUua  dn.  InlmUtUil  fwrllon  of  timblltruf.  mk.  ^Udiilt}  germfnal  layer,  mkK  PuTiuUi  leaf 
of  uiwmrfit\rm  wt<.  Vb^eml  JcaT  of  loeAKterm.  ttt  Slmm  lerniltiiilift.  4m,  Donml.  t"Ti,  Vontnil 
naMBtsHiiiii.  ik,  BmnMlle  eavLtf .  ih\  EmbryaiuLl  |KirUr>ti.  Ih-,  ExtrnH'mbryoual  purtton  of  lomaao 
aintf .  Dci.  1, 2,  *.  »,  IP.ftnrt  10  lmnfiCCtiotJB<  Fig^.  3,  4,  5, 7,  and  H  longl  suctions  of  embrj-o.  Fig* 
I,  2*  ^  i,  ftUil  S  ehlet  embryci.    Fig.  G  ftib  embryo.    Flg«.  7  and  11  lelacbi&a  embryo. 
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Tht*  iiitervul  lu'tweeti  the  enibrvo  and  the  true  amtikm  latt*r  VN?iN.iuvi*> 
the  (tmnioite  rdrifif.  At  lir^t  the  atiiuiotie  ruetJihnine  lies  in  etmtuct 
with  the  back  uf  the  embryo,  but  soon  a  clear  fluitl,  the  aniiiiolie  fluid 
or  liquor  amnii^  is  secreted  witbiD  the  sac^  and  this  iocrea^ing  in  amount 
rapidly  distends  the  amnion  until  some  time  during  tJie  third  month  ikis 
membrane  comes  in  contact  witli  the  choriou^  with  which  it  forms  a  loose 
attachment,  Tlie  liqnor  amuii  is  a  clear^  serous  fliud,  having  a  sjiecific 
gravity  of  1007  to  1028^  an  alkaline  reaction,  aud  a  comjxisition  includ- 
ing fixed  solids^  epithelial  scales,  lanugo,  and  other  matters  derived  from 

Fig.  6a. 
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Embrj'O  witb  o|*ati  mem  bra  [if^^    Fiiltr^au  io  t^ighli^u  ciays-     (COCTK  ) 
1   AU&atob  (abdominal  italki    2.  Patietal  mesoblABt.    B,  VttelUae  mei&briLDe,  irolk. 


4.  Amuffm. 


6.  ilc&rl. 

tlie  enibrvo  urfotus,  besides  M*atcr.  It  amounts  to  alKint  rnir  or  twupint^ 
at  term,  and  U  prt)bably  largely  derived  by  transudation  fnmi  the  niatcr* 
ual  structures*  The  function  of  the  liqnor  amnii  is  manifold;  it  maiu- 
tains  an  equable  disteationof  the  uterus,  protects  the  child  from  external 
violence,  and  permits  of  its  free  movements  in  utero^  it  pi*events  injuri- 
ous prca*5urc  on  the  umbilical  cord^  aud,  during  labor^  softens  and  lubri- 
cates, as  well  as  assists  in  the  d[la(iLtiun  uf,  the  parturient  canaL  It  is, 
moreover,  a  source  of  watcr-8n(>ply  to  the  foBtuSj  bathing  its  surfaces, 
aud  being  swallowed  in  considerable  quantities. 

By  the  formation  of  the  amnion  the  embryo  becomes  entii^ly  separated 
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from  the  chorion  except  at  its  caudal  end,  which  remains  fixed  as  the 
tibJominal  stcdk.  (Fig.  68.)  At  an  early  period  a  bud-like  diverticulum 
— the  allantois  (see  Plate  jCII.,  3  and  4) — develops  from  the  posterior 
ventral  end  of  the  hind-gut,  and  growing  outward  soon  reaches  the 
chorion,  with  which  it  becomes  joined  and  assists  in  the  formation  of 
the  placenta. 

The  allantois  lies  beneath  the  abdominal  stalk,  and  early  in  its  devel- 
opment becomes  attached  to  the  lower  surface  of  that  part,  the  two 
together  forming  the  proton  of  the  umbilical  cord. 


FlO.  69. 


*' miHliagrammatic  outline  of  an  antcro-posterior  section  of  the  gravid  uterus  and  ovum  of  five  weeks 

(modified  from  Allen  Thomson). 
■  Anterior  uterine  wall.    b.  Posterior  uterine  wall.    c.  Dccldua  vera.    ((.  Decidua  reflcxa.    e.  De- 
cidua  serotina.    ch.    Chorion  with  its  villi. 

The  impulse  started  by  the  fecundation  of  the  ovum  iuaugurates  cer- 
tain changes  in  the  uterus  preparatory  to  the  reception  of  the  fertilized 
•JJK;  changes  which  in  their  earlier  stages  are  probably  analogous  to  those 
taking  place  at  the  menstrual  period.  The  whole  uterus  enhirges,  becomes 
ni(»re  va.scular,  and  its  mucosa  appears  more  vascular,  spongy,  and  swol- 
**'"•  At  the  OS  internum  and  the  openings  of  the  Fallopian  tubes  the 
'""(•ous  membi-ane  remains  thin,  so  that,  as  the  result  of  hypertrophy, 
^'^J^  parts  surrounding  these  apertures  are  thrown  into  folds.  The  entin' 
^'"'konod  lining  of  the  womb  is  designated  as  the  decUhia  vera.   (Fig.  W.) 

A**  soon  as  the  chorionic  vesicle  enters  the  uterus,  it  is  usually  arrostci] 
''•"lujof  the  folds  nearest  the  tube  opening,  and  at  once  attaches  itself 
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**  by  iiJi  unknown  process  of  af^ghitinatu^ir*"  (Minot)  to  the  uterine  walL 
Tlie  fclds  by  wliieli  it  h  s^urrotmdecl  tlicu  grow  forwanl,  aivh  over  the 
ve!?icle,  and  their  edg^  uniting,  it  Ix^ximes  entirely  enclose*!  as  within  a 
ga(\  The!*e  eneiimpa^fjing  fttUh — the  dt-t'lfhui  refiej-a — as  the  aninimi 
exjwintls  arc  pushed  more  and  rnori^  towani  the  deeiihia  vvni^  with  which 
thi-y  nlliniately  come  in  contact  ami  unite  during  the  finirtli  month, 

Tlie  re  Hex  a  is  a  temp  ira  ry  ^^truetnre  and  tUsappears  by  degeneration 
and  ali??i>rption  by  the  fifth  month  ol"  pregnancy. 

That  ijurt  of  the  uterine  nnieor^  ujk>u  which  the  chorionic  vesicle  first 
find;?  lndg"ement  becomes  the  deeiflmi  ^eintlnu;  it  plays  an  important  rule 
in  the  future^  vascular  arnin^emeriti?  l)etwet*n  the  nmther  nm]  child. 

The  Placenta  and  Umbilical  Cord.  When  tlje  clH*rionie  vet^iele  rcaehefi 
the  ntrrn?ii  tlie  tijH  of  the  villi  iH'neti-ate  the  nmtHiNi,  and  the  embn^o  i> 
at  first  utHirUheil  byosnH>si!*  fn*m  the  maternal  strncture^i*  The  villi  of 
the  scit>tinal  ngion,  however,  increase  in  size  and  rcj>eatedly  brunch, 
and  enter  later  into  the  format icm  uf  the  pla<"cuta,  so  that  this  'part  has 
litH*n  called  the  chorion  frondonttnh  The  ri-mainder  of  the  villi  of  the 
chorion,  lulled  the  r/#orm^Wfnv\  gnidnally  atrophy  and  disapjx^ar  s*>me 
time  prii>r  to  the  fourth  m<intli-  At  term  the  placenta  or  afterbirth 
(Kig^.  70  and  71)  is  a  r*>nndij?li,  oval,  or  kidney-shaped  sjK>ngy  mass, 
reddij^h-gniy  to  de^p  purplish-retl  in  color,  with  a  diameter  of  six  to 
eight  inches,  and  weighs  alwmt  a  |>ound.  It  is  usually  thickest  at 
tlie  centre,  and  gnidually  thins  otf  to  wan!  the  edges,  which  are  eon- 
tinuous  with  the  amnion  and  decidua^  The  placenta  consists  of  three 
essential  la  vers  :  (1)  A  maternal  zone  of  decidua,  (2)  a  ftrtal  zone  of 
amnion  and  chorion,  and  (3)  a  middle  zone  in  which  both  the  maternal 
and  the  fcetal  elements  are  intimately  ai?i«x'iated. 

The  inner  or  fietal  stirface  of  the  placenta,  to  which  the  cord  is  attached 
exccntricallyj  is  smooth  and  glistening  in  appearance,  and  is  covered  by 
the  amnion,  beneath  which  the  two  umbilical  arteries  and  one  umbilical 
vein  ramify  in  all  directions*  Tiic  veins  are  the  larger  and  lie  dee]>er 
and  intcnud  to  the  arteri€,s.  The  external  ]K)rtioQ  of  the  placenta  pre- 
sents a  rough  and  irregular  surface  which  in  the  recent  state  is  covered 
with  blood  and  clots.  It  is  broken  into  asynimetrieal  i>atches  or 
si^uares,  the  cof^ledongj  between  which  the  decidtia  serotina  dip^  down 
foruiing  partitions  or  septa. 

As  alrt^ady  ]K>inted  out,  the  caudal  end  of  the  embryo  is  prolonged  to 
the  wall  of  the  chorionic  vesicle  as  the  abdominal  stalk ♦  The  fatter, 
therefore^  ctmsists  of  the  siuiie  structures  as  the  remainder  of  the  embryo, 
and  jMjssesses  a  rudimentary  grofive,  a  somatopleure,  and  a  s|)lauchno- 
pleure.     At  first  the  amnion  springs  from  the  sides  of  the  stalk. 

By  the  down  gniJWth  of  the  two  somatopleund  leaves  and  the  uniting 
of  their  edges  on  the  ventnil  sideuf  the  stalk,  a  tul>e  is  formed,  thecaiviiy 
of  which  is  continuous  with  the  cavity  of  the  t^lom,  and  within  which 
the  allantoic  diverticulum  and  the  peflicle  of  the  yolk-sac  are  imprisoned. 
As  a  result  of  the  closing  in  of  the  tube,  which  is  hereafter  known  as  the 
nmhilical  eonl^  the  amnion  l)ecomes  separated  from  the  abdominal  stalk, 
the  separation  beginning  at  the  embryonic  end  and  cxt*^ndiug  to  the 
chorionic  attachment*  Tlius,  as  has  been  demonstrated  by  Minot,  the 
umbilical  cord  is  at  no  time  covered  by  the  amnion.  The  cavity  of  tlie 
eortl  becomes  obliterated  at  an  early  stage,  and  the  allantois  aud  yolk- 
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stalk  atrophy  and  disappear,  although  it  is  cUiimed  by  some  observers 
^K'^lllker,  Mi  not)  tliat  the  allautois  can  be  distinguiahcd  at  birth* 

At  term  the  cord  has  been  compared  to  a  ^^  twisted  rojie  of  tissues/' 
eil^ndiDg  from  the  placenta  to  the  child.  The  cord  is  of  a  glistening 
^yish-white  cxilor,  of  varying  thickness,  and  is  usually  about  22  inches 
Ifing,  but  may  be  eitlier  mucli  longer  or  shorter. 

In  structure  the  cord  consists  of  a  covering  of  epithelium  continuous 
Mriib  that  of  the  amnion,  which  surrounds  a  jelly-like  matrix  called 
Wkfton's  jelly.  This  consists  of  mucin,  branched  C4>rpuscle<5,  and  era- 
bn-oniceoanective-tissue  cells.  Within  this  substance  the  two  arteri^ 
and  oae  vein  rim  id  a  spiral  course,  usually  from  left  to  right j  it  is  to 
tlie  fact  that  the  ^wtb  in  length  of  the  vessels  exceeds  that  of  the  rest 
of  ilie  oord  that  3je  twisted  appearance  of  the  latter  is  probably  due. 


Tb€  tntem&l  or  fret^l  audkee  of  the  plftcenUu 

Vlero-placental  Circulatioii.  The  most  comprehensive  explanation  of 
till**  ditlicutt  problem  ha?5  been  ad  van  ceil  by  Bumm,  whose  conclusions 
miT  be  summarized  as  follows  ;  The  decidua  gives  rise  to  uumerons 
pr«>f^'*!M^.*<  ijt'twvou  whirh  the  chorionic  villi  iH-netrate*  (PhUes  XIII, 
and  XIV*)  The  arteries  of  the  processes  run  in  an  ii*rcgular  manner 
With  many  spiral  turns,  and  as  they  approach  the  surface  of  a  procestj 
l^ecotne  tnft-likcj  and  losing  their  coats  o[>en  freely  into  the  intervillous 
lipar^e*?.  The  veins  open  at  the  bases  of  the  processes  and  along  the 
titvidual  margins  of  the  interviUous  spacer.  The  chorionic  villi,  tiiere- 
f*in%  hang  more  or  hm  freely  in  a  blood-filled  sinus.  Each  decidual 
pnKittas*  cntyledt>n,  has  its  individual  ci regulatory  region^  the  blood  }M>ur- 
iiigout  fn>m  the  sides  of  the  process  and  re-entering  the  maternal  circuit 
through  the  veins  at  Iba  bottonu 


The  greater  the  distance  from  t!ie  decidual  processj  tlie  slower  becomes 
the  blocsd-eurrent,  until  a  point  is  reached  where  absolute  stasm  occurs 
with  resulting  fibrin  depoi^it.  The  circular  sinus  at  the  edge  of  the 
placenta  receives  tlie  blood  from  the  lowest  processes,  but^  a^  it  appears 
often  intcrrupttKlj  it  can  have  but  limited  importance  in  tarrying  off  tlie 
blooth  The  chorion ic  villi  very  rarely  if  ever  penetrate  into  the  mouths 
of  the  arteries,  liut  they  do  enter  tlie  veins  and  often  for  a  consider- 
able distance*     (Plate  XIV*) 


Fia.  7L 


The  extenml  or  uterine  sar^oe  of  the  plAcetit&» 


The  Embryonic  and  Foetal  Circulation,  At  a  very  early  period  of  devel- 
opment the  embryonic  area  presents^  on  surface  view,  a  netted  appearance^ 
due  to  conl-like  thickenings  in  the  s>nlanchnopleural  mesoderm.  Scat- 
tered among  these  cords  are  reddish-yellow  patches^  blood-ixslands  or 
i^lamh  of  Pander^  the  cells  of  %vhich  develop  haemoglobin,  which  gives 
rise  to  their  color.  This  reticulated  region  is  called  the  area  vamuiomf 
and  it  is  bounded  by  a  large  vessel,  the  sinm  tennmalis.  (Fig-  ^^.^^ 
By  a  process  of  liquid  vacuolation  the  mesodermal  cords  become  hoJ^H 
lowed  outj  and  acquiring  a  lumen  give  rise  to  the  primitive  bloodvemds. 

An  extension  of  the  vascular  network  takes  place  by  the  uDiting  and 
anastomosing  of  hud-like  offshoots  from  the  primitive  vessels,  which 
extend  toward  and  finally  peneti^te  the  embryo^  where  they  unite  with 
the  embryonic  vessels. 

Coincident  with  the  formation  of  the  extra -embryonic  circnlation,  th 
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^brrmiic  heart  is  developed  and  begins  to  pulsate  before  coDnecuon 

with  the  vessek  has  beon  establishetl. 

Ab  the  result  of  splitting  of  the  mesoderm  and  the  folding  off  of  the 

Jflitno,  the  splanchnopleural  leaves  are  forced  downward,  and,  apprtiach- 

'mch  other,  unite  in  tlie  ventral  median  Hoe*     Before  this  is  accom- 

d  a  small  cavity  tnak^  its  appearance  in  thi^  splanchnic  mesotlerm 
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Scbematic  repreaentation  of  the  deyelopment  of  the  heart  (after  O.  Hertwig). 
fL  Heart    tpl.  Splanchnopleare. 

I^  cither  side  in  the  cephalic  region  of  the  embryo.  By  the  down-fold- 
'%of  the  splanchnopleure  these  cavities  come  to  lie  ventrad  to  the  future 
^foat,  and  are  gradually  brought  together,  their  walls  fusing.  (Figs. 
72  to  74.)  These  cavities  are  the  proton  of  the  primitive  heart,  which 
J  at  the  start  a  double  tube.  The  middle  wall  of  the  heart- tube  soon 
^wappears,  a  single  cavity  resulting.  The  mesodermal  cells  of  the  heart 
^^ty  undergo  chanees  which  give  rise  to  the  endothelial  lining  of  the 
^Dipleted  organ.  At  first  the  heart  is  attached  to  the  surrounding 
"*ue8  by  a  ventral  and  a  dorsal  mesocardium,  but  the  former  and  a 
portion  of  the  latter  disappear,  leaving  the  heart  projecting  freely  into 
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the  ccelmnic  cavity.     The  upi»€r  end  of  the  heart-tul>e  then  dilates  into 
M'hat  will  be  the  future  aortic  bidb^ 

la  the  further  developmeot  of  the  heart  the  lengthening  of  the  tn!:>e 
in  a  tHjufinLHl  space  causes  it  to  assume  an  S-shaped  bend  tu  the  rig  lit, 
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Fig. 
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Co, 


-  "Ca 


EndolbellA)  be&riof  a  bamut  emtiryo  (after  His). 

A  A  Bulbui  fiortoe*     F.r^  Ftetum  K*tlert.    V, 

Ventricle-     VM.  Auricle,     Worn,  Omphftlo-ise- 

■ctiiertc  Vdo,     \\u,  Umbdllcal  yeiti,    VrC.  Veo« 
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-V^d. 


Vm. 


V.0.m^ 


EpdotbelUl  beut  (ailer  Hm). 

jt  ft,  Bulbutftcirtaj,  Kr.  FretumH*Ilert.  r,  Ven* 

tricie.    P.  W*ll  of  perictrdUim.    Vm.  VmUU<^] 

velo.     K.am,  Omplialo-m^flenteilc  Teln«     r.^.«i« 

Ca.  Aurlculiir  CMi&l. 


that  }>ortion  to  the  right  and  in  front  representing  tlie  future  auricles, 
that  to  the  left  and  behind  the  ventricles*     (Figs,  75  and  Kk) 

The  auricular  portions  on  either  side  expand  and  become  soraewhat 


BtidotbeUa!  b^&rt  of  ft  butanit  embiyo  (aaer  His). 
Sr,  gtntta  veticaus.     Hq,  Aiiriclo.    Va.  Auricul&T  cuiiftl.     VI.  VeLitti«le« 

const riet-ed  uff  from  the  ventricle,  the  oi>ening  between  the  tn^o  being  the 

aurmtiar  canaL     (Fig,  77.)     A  imrtition — the  ^ptmn  superius — then 
develops  from  above,  and  growing  downward  to  the  auricular  mnal  cou- 
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wtts  the  single  auricle  into  right  and  left  cavities.  At  a  later  stage  the 
wptiira  is  perforated  above,  giving  rise  to  the  foramtn  ovale^  an  opening 
beiw(?en  the  auridej^  which  |>erriigts  until  some  time  after  birtlu  The 
fte|jamtiou  of  the  ventnt*leK  is  first  indicated  by  a  groove  on  the  exterior 
of  the  hearty  a  gepium  iiiferim  developing  from  ii  corresponding  point  in 
the  interior,  and  extending  nearly  upward  to  the  aunenlar  canal,  a  small 
fommeti  remaiiuDg  open,  (Fig,  78,)  At  tlie  same  time  a  division  of 
the  aortic  bulb  takes  place,  the  septum  extending  downward  to  and 
feing^vith  the  septum  i of erius.  This  division  of  the  aortic  bulb  gives 
M  to  two  vascular  channels,  that  to  ihe  left  and  in  front  becoming  the 
liiilmottftrj  artery,  while  that  to  the  right  and  behind  is  the  permanent 
swKta,  which  has  for  its  opening  the  interventricular  foramen. 


Fl*t,  79. 


vca 


■I        A.E. 


rs,n 


mm 


g-i//-^^ 


Innersarfiiceof  hQan  {after  Bia). 
'  SQpeildr  w$jm  cava.     S,5.  Soptdm  atipcrfuA.     V.E.  EusUchl^n  v&Itc.     S.  Area  InterpoeftA. 
A.B.  Auricular  c&tii^L    S.L  8ef  tam  Inftrlus. 

Cuincident  with  the  development  of  the  heart  and  the  extra-embr>'onic 

nrcalition,  bloodvessels  have  been  forming  in  various  parts  of  the  em- 
^^^,  and  with  the  uniting  of  these  vascular  channels  a  primitive  circu- 
^tioti  \$  mtm  established. 

ftimitive  Embryonic  Circulation,  (^^ig*  ^-*v)  The  anterior  end  of  the 
^^  limlnnged  a.s  the  (runcm  arkrioHu^  sikju  divides  in  the  region  of 
tlif"  Sftlj  bninchial  arch  inti>  two  (jrimitive  aortic,  which  run  fonvard  and 
'^Dfl  amund  on  either  side  to  the  dorsum  of  the  embryo,  where  they  con* 
tHiue  InngitudinaUy  to  the  caudal  end,  Fmm  the  aortie  branches  are 
^.^'•'Q  off,  the  chief  of  whitOi,  the  omphftio-me^fnfenc  arter'-its^  carry  most 
'^'  'he  i>l(M>d  t(3  the  eapillurieB  of  the  vastnilar  area*  The  return  current 
'"^5"  th^'  sinus  terminalis  is  carried  by  the  anterior  and  [x^sterior  vikUine 
''^*'utj  whicli  unite  near  the  niidfUe  of  the  embryo  with  the  omphalomesen- 
'''Hc  mr^^  to  form  a  large  trunk,  tlie  Mnua  venomt^^  which  enters  the 
I^wterior  ond  of  the  hearth 

Sftcondary  Embiyonie  Circulation.  Arterien,  With  the  development 
^'  iheallantots  and  its  union  with  the  chorion,  farther  changes  in  the 
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circulation  take  place.     The  posterior  portions  of  the  two  primiti^ 
aortfE  f u&e  to  form  a  sioj^le  perniiinent  dormi  aortas  from  which  branehea 
the  vikUine  arteri&t,  are  given  off  to  the  yolk-sac^  and  two  terminal  \ns- 
gels — tlie  aliantow  arteries — which  carry  the  blood  from  the  plaeenta  la 
the  embryo. 

Flu,  7Sl 


Arc.     De, 


m,. 


/•^**ff* 


^Aq* 


8V,- 


ST.- 


-  Card. 


Chn\  r. 

BlagTuOL  Qf  the  drouktlon  of  a  chick  at  Ibe  end  of  tbo  thtrd  day,  9A  Mreii  from  tbv  under  or  ttntral 

fide  (Afler  Mii<roT), 
EL  Heart.    An.  Aortic  MTibei.    Dt,  Ductus  Cuylerl,   Juq,  Ju^l^t'reln.    Ao.  Aorm.    Ot^^tL  Vnt^ 
dlnal  vein.    Om,A.  Om phytic  arteiT'    Om.V.  OmphAla<iii  es&mlc  velu.    ST.  Slmu  lermtiiAUs.    iST, 
Sinus  veDjo«iu& 

The  truDcug  arteriosus  also  gives  off  five  paired  branches — ^the  aortte 
arches—wh'wh  run  right  and  left  around  the  visceral  arch^  to  the  primi- 
tive aorta  of  the  correspond i tig  side,     (tig-  SO,  A,) 

Theae  arches  develop  from  in  fmnt  backward »  and  disappear  in  the 
same  oitler^  so  that  the  five  paim  are  never  in  a  state  of  jjerfect  devdojv 
ment  at  the  same  time.  By  the  fourth  week  changes  be^^in  to  take  plai.'C 
in  the  arclies  which  are  indicative  of  the  ]>ermanent  adult  vascular 
arrangement.  The  internal  portions  of  the  first  arch  on  either  side 
become  the  exieimal  carotid  aderiea i  the  third  an;h  and  the  dors?al  por- 
tions of  the  first  and  second  arches  give  rise  to  the  intenuif  cuFodd :  the 
ventral  portions  represent  tlve  common  earotuk. 

The  left  fourth  arch  enlarges^  becoming  the  permanent  aortic  (trch^ 
while  the  right  fourth  arch  becomes  distinctly  smallerj  loses  its  connet^- 
tion  with  the  aorta,  and  dividing  gives  rise  in  the  reiitbral  artcri/  and  lU 
branch  J  the  »uhclavian^  of  the  right  side.  (Fig.  80,  B.)  The  left  fifth 
atch  gives  off  the  left  pulmonary  artery j  which  at  first  ci>mnuinicates 
witli  the  dors^al  aorta  through  tlie  dnetns  arkriomiM  idudiis  BokdU),  The 
right  fifth  arch  disappears  above  the  origin  of  the  pulmonary  artery  of 
that  side,  ^ 


^  DUf'tiii  of  pliaiTiix  of  ui  Amxd<3/i&  vertebfate.     B.  Dlagrani  of  gill  arohM  tf  ] 
mammulB  (after  Mufor). 
'^ikided  pottfODS  axe  those  which  remain,  the  aoshaded  those  which  disappear.   Ike   Infanat 
y*^  ia  Aorta,    fk.  Pharynx.    Oe.  (Esophsgas.   HI.  Heart  Exe.  External  caxotld.   M,  UonXtt 
''^Vnttion.   1, 2, 8, 4, 5.  QIU  ponchee  (clefts).   I,  II,  III,  IV,  V.  Aortic  archea   da.  DnekOi  artart* 
^"'^   P.  Pnliacinary  artery. 

^'euii.  The  blood  is  returned  to  the  heart  by  four  sets  of  vessels : 
j^jM^ii/ar,  the  cardinal^  the  vitelline^  and  the  umbilical  veins.  The 
r^  jogalsfs  receive  the  blood  from  the  head^  the  two  cardinab  f rcmi  the 
^^'^ti^  and  both  unite  to  form  the  ducts  of  Cuvier,  which  enter  the  heart 


Fig.  81. 


(led 
ile 


—7^ ^ 


IHagramatio  flgares  illustrating  the  deyelopment  of  the  Tenons  syntem  (after  O.  HERTwro). 
(fe.  Ductus  Cuvieri.  je,JL  Externai  and  internal  Jugular  veins.  S.  Subclavian  vein.  vh.  Hepatic 
^D.  r.  Umbilical  rein,  d,  ci>.  Vena  cava  inferior,  ea,  oai,  eas,  eo*.  Cardinal  vein.  i'cd.  Right  and 
leftcomnion  iliac  veins,  ad,  <t$.  Right  and  left  brachlo-cephallc  veins.  C9.  Vena  cava  superior,  cc. 
CoroDsry  vein.  at.  Asygos  vein,  hx,  h3fl.  Hemiazygos  vein.  tie.  External  iliac.  Ui.  Internal  iliac, 
r.  Renal  vein. 


94 


PHYSIOLOGY  OF  PBEGNAyCY, 


by  the  sinus  venosus.    At  a  later  period  the  right  Cuvier^s  duct  becomes 

■  the  superior  vena  cava  ;  the  left  duct  ilbappears. 
The  cardinak  are  in  intimate  i^elation  with  the  Wolffian  bodies,  aod 
on  the  resorption  of  the  latter  a  middle  part  of  the  left  canlinal  ciisap- 
pcarsj  its  anterior  portion  beooraing  the  hanmzyf/os  vein.  The  right  car- 
tlinal  gives  rise  to  the  azygm  vein^  and  the  posterior  portions  of  both 
cardinals  to  the  mtenial  iliac  veins.      (Fig.  8L) 

•  The  blood  is  returned  to  the  yolk-sac  by  the  two  vitelline  veins,  which 
enter  the  embryo  at  the  umbi liens,  run  eephalad  along  the  splanchno- 
pleural  mesoderm  beside  tlie  primitive  gut^  and  empty  into  the  sinm 

■  venosus. 
In  tije  hepatic  region  the  vitellioes  are  united  by  three  transverse 
branches,  and,  after  forming  two  v^ascukr  rings  arouod  the  duodenal 

fjrtion  of  the  gut,  break  up  into  smaller  vessels  which  enter  the  liver, 
heae  vessels  are  afferent,  oirrying  the  bloud  to  the  liver,  where  a  capil- 
lary network  is  established;  they  later  become  (Fig.  82}  branches  of  the 


no.  s-jL 


niagrmm  of  tbe  liver  veln^  (tift  r  Ilji9), 
,  Stomaoli-  IV.  Hlglit  allantoic  Tel ti.  F?,  Ductus  vetiosas  or  vena  A rantit.  O.  Effcrotn  lit'p*II 
Tenel  VL  AU^rt^at  h^i^illc  vessel.  Vo,  Portal  Teio.  Vi.  Vitelline  vein.  W.  Liver.  Wd.  Bile  du^t 
Va.  L^ft  HllanUilc  veiu,     Tt.  Itsteetiue.    Vu.  T tie  white  vaaels  rcpresem  those  whicti  are  aborted. 


portal  vein.  From' the  capillary  network  tlie  blood  is  collected  by  effer- 
ent vessels  which  carry  it  to  tiie  heart;  these  vessels  become  the  hepalie 
veins*  At  a  later  periexl  the  podal  vein  is  developed  from  the  two 
vascnlar  rings,  the  right  side  of  the  upper  ring  and  the  left  side  of  the 
lower  ring  ttisappeariiig,  a  single  vessel  remaining,  which  makes  a  spiral 
turn  around  the  intestine. 

In  the  allanttuic  .^talk  the  two  umbilical  veins  fuse,  forming  a  single 
vessel,  which  again  separates  within  the  em!>ryo  and,  running  In  the 
eomatoplenre  to  the  liverj  empties  int^j  the  dnct  of  Cnvier,  After  a  time 
the  right  umbilical  vein  dwindles  and  breaks  up  into  several  branches, 
eome  of  which  join  the  efferent  hepatic  veins  as  they  leave  the  liver, 
while  the  remainder  di^-mppear,  Tlie  left  umbilical  vein  enlarges  and 
joins  the  portal  vein  just  as  this  vessel  enters  the  liver. 

When  the  vitelline  and  umbilical  veins  lose  their  direct  connection 
with  the  heart — oo  account  of  tlie  intercalation  of  the  hepatic  circu- 
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Diagramatte  Representation  of  a  Human   Embryo  estimated 
about  Four  ^A^eeks  old,  showing   Heart,   Blood   Vessels* 
Brain  and  Abdominal  Viscera.    (Modified  fi^om  His*)         Ji 

n»,  hemispheres;  Asl,  optic  stalk;  2h,  'tween  brain  ;  Mh,  midbrain  ;  Js,  iathraufl  df  hlsd-bralo 
Cb,  cerebeniim  :  Gc,  clUary  ^ntigliDn  ;  R^  olfActory  lot>e  :  R^,  na&al  pit ;  GO,  G<JM»erian  ginftlioii 
Gb,  gatiglioa  of  PudHorjf  nerve;  <jh,  quditory  veaicle  ;  CI,  ganf^Hon  oT  gldi5£iO]jharyii^»l  oetve  ;  G?| 
ganglloa  of  vagna  nerve;  Up,  hyposflossal  ner^e  ;  Ci,  g&ngXioa  ot  linit  cervical  nerve;  Ok,  supcrle 
maxilla;  TK,  inferioT  maxilU  ;  Lg^,  tnngiie  ;  KK,  laniyx  ;  Sa^  i^eplum  atrium;  Sv,  Aei:itiiiu  ventnet 
Ifjrwm ;  C;  ijitcnifll  carotid;  l.g,  lutig;  U,  liver;  &U  septum  transverBum  ;  Vp,  wtvA  portee  i  CI 
WolHiau  bodicn;    Ms,  me^etiLery  ;    Dt,  iutestlne ;    Cl^  cloaca;    Bl,  kidaey   proton;    V\  vcnlricle ;    Ai 

Ttio  dor*«l  aortn  and   inlernaL  corotid  ortcriee  «ro  liidtcat^d  in  Jighi  r«d£  j 
th0  cardinAl  and  jugulAf  votns  are  in  blue. 
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lation— the  liver  soon  becomes  unable  to  accommodate  the  increasing 
quantity  of  blood  which  passes  through  it,  so  that  a  communicating  vessel 
is  formed  which  connects  the  portal  vein,  just  before  it  enters  the  liver, 
with  the  right  hepatic  vein  just  before  it  terminates  in  the  sinus  venosus. 
This  is  the  diustus  venosus,  and  through  it  the  greater  quantity  of  blood 
is  carried  directly  to  the  heart  without  having  to  traverse  the  liver 
capillaries. 

The  vena  cava  inferior  is  developed  as  a  small  vessel  from  the  ductus 
venosus,  and  runs  through  the  liver  caudad  between  the  kidneys  to  ter- 
mioate  in  the  ilicM  veins. 

The  pulmonary  vein  at  first  empties  into  the  left  auricle  by  a  single 
opening,  but  about  the  fourth  month  two  or  three  mouths  have  developed 
and  remain  permanent. 

Tk  Blood.  The  primitive  red  cells  are  derived  from  the  endothelial 
lining  of  the  vessels  and  from  the  blood-islands.  According  to  Minot, 
they  are  at  first  spherical,  the  nucleus  is  large,  and  they  are  surrounded 
byaUyer  of  protoplasm.  They  multiply  by  indirect  division.  Before 
the  formation  of  the  lymph-glands  little  is  known  regarding  the  origin 
of  the  white  blood-cells. 

The  Embryonic  Circulation.  In  the  primitive  or  vitelline  circulation 
the  blood  is  collected  from  the  vascular  area  by  the  vitelline  or  omphalo- 
mesenteric veins,  which  empty  into  the  sinus  venosus.  This  also  receives 
the  blood  from  the  systemic  veins,  and  opens  into  the  primitive  cardiac 
auricle.  From  the  ventricle  the  blood  passes  through  the  truncus  arte- 
riosus and  the  aortic  arches  to  the  primitive  aortse,  wnence  it  is  returned 
through  the  vitelline  or  omphalo-mesenteric  arteries  to  the  vascular  area, 
and  to  a  limited  extent  to  the  body  of  the  embryo. 

Following  the  development  of  the  allantois  and  the  placenta  the  cir- 
culation becomes  more  complex.      (Plate  XV.) 

The  blood  is  carried  from  the  placenta  by  the  single  umbilical  vein  to 

ilie  under  surface  of  the  liver,  where  it   divides  into  two  streams,  one 

proceeding  through   the  ductus  venosus  to  the  inferior  vena  cava,  and 

thence  to  the  right  auricle  of  the  heart;  the  other,  being  joined  by  blood 

from  the  portal  vein,  passes  through  the  capillaries  of  the  liver,  and  so 

'>n  through  the  hepatic  veins  to  the  inferior  vena  c^va  and  the  right 

cardiac  auricle.      Fi*om  the  right  auricle  the  blood  is  directed  by  a  fold 

"'the  Eustachian  valve — through   the  foramen  ovale  to  the  left  auricle. 

Hero  it  meets  with  the  current  from  the  j)ulmonarv  veins,  and  is  passed 

thmugh  the  auricular-ventricular  opening  into  the  left  ventricle,  and 

thence  to  the  aorta  and  the  branches  of  the  systemic  vessels.      From  the 

hc-ad  and  upper  extremities  the  blood  is  collected  by  the  superior  vena 

^"ava  and,  passing  directly  through    the   right  auricle,  enters  the  right 

ventricle,  by  which  it  is  forced  into  the  pulmonary  artery.     Just  outside 

the  lungs,  however,   the  stream  divides,  a  small   portion  only  going  to 

these  organs,  the  greater  part  turning  off  through  the  ductus  arteriosus 

t«>  the  aorta.      From  the  aorta  most  of   the  blood   j)asses  through  the 

hypogastric  arteries  back  to  the  j)lacenta,  a  small  amount  going  to  tho 

Wer  portion  of  the  embryonic  body  and  extremities.    (  Plate  X  \' I.,  .1.) 

Changes  in  Circulation  at  Birth.     By  the  third  or  fourth  day  after  birth 

the  hy|>ogastric  arteries  have  dwindled  and  become  obliterated ;  by  the 

cn<l  of  the  first  week  the   umbilical   vein  and   the  ductus  venosus  are 
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clo&ed;  and  by  the  end  of  the  third  week  the  ductus  art-eriosus  Imd 
become  impervious.  The  foramen  ovale  usually  closes  soon  after  birth^ 
but  it  may  remaiu  imt**nt  as  a  dimiuutive  aperture  during  the  first  year, 
or  even  throughout  life,  A  persistent  opening  of  the  foramen  results 
in  an  admixture  of  the  venous  and  arterial  blood  in  the  auricles,  wliicli 
gives  ri!?e  to  a  general  blueness  of  the  surface  of  the  body,  a  condition 
known  in  the  infant  as  Qifanoah  neotmtormn^  and  in  the  adult  as  morhm 

As  the  result  of  the  obliteratioa  of  the  vessels  nienlioued  the  blood 
from  the  cava,  superior  and  inferiorj  passes  from  the  right  auricle  to 
the  right  veutriclcj  from  by  the  pulmonary  artery  to  the  lungs,  from 
which  it  is  returned  by  the  pulmonary  veins  to  the  left  auriclej  and  so 
on  to  the  left  ventricle,  by  wliich  it  is  forccfl  into  the  dorsal  aorta  and 
distributed  to  the  trunk,  head,  and  extremities.  The  adult  circulation 
is  thus  established.     (Plate  XV L,  B^) 

The  Central  Nervous  System.  Before  the  closure  of  the  cephalic  end 
of  the  neural  canal  liua  taken  plac^%  the  beginniiig  of  tlie  future  brain  is 
indicated*     (Fig,  83,) 


Optic  vtsicU 


in 


'—Inter-brain  **- 


Jil  id-brain— 


—*-  Hindmbrain-— 


— Afier-brain* 


Diagram  sJiowiuff  farmaUon  of  bmin  (^Acf  Boskct}. 
l-lll,  FhmAiy  cerebml  vis^oloa. 


Optic  v^kit 


The  anterior  end  of  the  medullary  tube  enlarges,  and  at  two  points  i 
walls  become  tsonstricted,  giving  rise  to  three  communicjiting  eavities,  the 
primartf  cerebral  vesklei^^  known  as  the  Jore-brain,  mid-fyrain,  and  hmd- 
bntirL  At  about  the  same  time  that  the  cerebral  vesicles  are  forming, 
the  cephalic  portion  of  the  neurtil  tube  becomes  bent  as  the  result  of  the 
unequal  growth  of  the  part^*  {^^^*  ^^O  The  first  of  the  cerebral 
flexures — the  prhmry  head-bemi — takes  place  in  the  region  of  the  mid- 
brain, the  fore-bniin  Uang  forced  ventmd  so  that  it  comes  to  lie  at  a 
right  angle  to  the  mid -brain,  the  latt-er  being  carried  forward  and 
upward  to  the  top  of  the  head.  The  second,  or  7ieck-bend^  occurs  at  the 
union  of  the  hind-brain  and  the  spiual  cord,  the  whole  head  being 
thereby  thrown  further  forwanl  and  downward,  so  that  the  floors  of  the 
fore-  and  hind-braius  become  parallel.  The  third  bend — the  varolinn 
bmid — affects  the  bind-brainj  and  consists  in  a  forward  growth  of  this 
vesicle. 

With  the  beginning  expansion  of  the  fore-brain  two  lateral  outgrowths 
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— the  optic  vesioZea — make  their  appeanmoe.  These  soon  become  paiv 
tially  oonstricted  off  from  the  fore-tmuD,  their  narrow  pedicles — the  optic 
wialkc — being  the  prota  of  the  ontic  nerves.  The  dorsal  wall  of  the  f  orer 
bram  continnee  to  grow  forward  and  up¥rard  from  the  rest  of  the  vesicle, 
and  soon  forms  a  fourth  ventricle  otpermanait  fore-brain,  the  proton  of 


Flo.  84. 


Bimin  of  haman  embryo  of  five  weeks,  illustiatiDg  cerebral  flexures  (after  HiiO< 
U,  Hemicpheie.     Mb.  Mid-brain.    Hb.  Hind-brain.    E.  Olikctory  lobe.    OP.  OpUo 

Spinal  oord. 

the  eertbral  hemispheres.  (Fig.  85.)  The  original  portion  of  fore-brain 
is  now  called  the  inler^rain ;  its  cavity  becomes  the  Unrd  ventricle  of 
the  adult  brain,  while  the  opening  between  it  and  the  permanent  fore- 
brain  is  the  future /of'amen  of  Monro. 

The  second  cerebral  vesicle,  mid-brain,  develops  more  slowly  than  the 
other  portions  of  the  brain,  which  soon  overgrow  it,  forcing  it  down- 
ward and  backward.  Its  walls  gradually  thicken,  while  the  cavity 
remains  practically  unchanged  as  the  aqueduct  of  Sylvius.     From  the 

Fui.  85. 


Diagram  to  illustrate  the  formation  of  the  primltlTe  brain  (after  Bonnet). 

?">.  OKkctorj  bulb.    \Tl  Secondary  or  permanent  fore-brain.    Zh.  Inter-brain.    Zl.  Epiphyses,    i. 

IiifundibuIunL    ^  Iljrpophjsls.    if  A.  Mid-brain.    JIh  Hind  brain.    JV7k.  Medulla  or  after-brain.  pV. 

Prios  Varolii,    to.  OUkctorj  tract,  es.  Corpus  striatum,  eh.  Chorda  dorgalis.   1,  2,  8  correspond  to  the 

tnre«  prlmitlTe  cerebral  vesicles. 

roof  of  the  mid-brain  the  corpora  qaadrigemina  are  developed,  and  in 
connection  with  its  floor  the  crura  cerebri. 

The  hind-brain,  which  at  the  time  of  the  cerebral  flexures  is  the 
longest  part  of  the  brain,  soon  becomes  differentiated  into  two  parts,  an 
anterior,  from  the  roof  of  which  is  developed  the  cerebeUnm^  and  from 
the  apex  of  the  floor  (varolian  bend)  the  pons  Varolii ;  and  a  )K)sterior 


Qg  FHrSWLOG  Y  OF  PBEGNANCY, 

portion^  from  the  thickened  floor  of  which,  between  the  pons  and  the 
spinal  cord  J  arises  the  medulla  Qbhngaku  The  cavity  of  the  hiud-bmin 
becomes  ih^  fourth  venlricle  of  the  adult  bniin>  As  the  result  of  growth 
and  hx^al  thiekeningB  the  various  parts  of  the  brain  become  differentiated 
from  these  primary  structures. 

Tfie  Spinal  Cord,  The  nenral  emial  is  at  first  a  simple  tube  m^h 
ectt>dermal  walls.  (Plate  XIL,  A,  Figs.  6,  8,  and  9,)  In  the  devel- 
opment of  the  spinal  cord  the  sides  of  the  tube  become  thickened,  but 
the  dorsal  and  ventral  portions  remain  thin.  The  central  lumen  thiiii 
becomes  narrowed.  At  a  late  iieriod  the  sides  are  differentiated  into 
the  anterim'j  tateralj  and  posterior  cohmns  of  the  cord.  The  antcnor 
median  fiMiire  is  developed  by  the  forward  growth  of  the  ventml  por- 
tions of  the  cord^  while  the  ;)os^enor  rnefJian  fismire  represents  the  ob- 
literated posterior  end  of  the  central  canal. 

Up  to  the  fourth  month  the  cord  equals  in  length  the  vertebral  col- 
umn, and  extends  from  the  first  cervical  to  the  last  caudal  vertebra, 
(Plate  XVIL)  Fmin  thi^  time  on,  however,  the  bmy  stnicture^^  outtrmw 
the  cordj  which  appears  short ened^  and  its  lower  end  is  drawn  out  into  a 
fine  filament— the  fil^m  terminak.  By  the  sixth  month  the  cord  ex- 
tends only  to  the  saoral  canal  j  at  birth  it  is  at  the  third  lumbar  vertebra^ 
while  a  year  later  it  is  at  the  first  lumbar  vertebni,  where  it  remains. 

Via.  fm. 


Tmnaoctioa  tUrough  tlie  fiplnal  cord  ot  a  iwemy-iwo  dnya  old  sheep  embryo  (after  Boxxct)* 

The  cord  at  first  consists  of  gr?iy  matter^  but  with  the  development  of 
the  nerve-fibres,  the  white  matter  appears  as  a  differentiation  of  the 
external  cell-layer  of  the  cord. 

Two  .sets  uf  nerve- fibres  develop  from  the  cord  :  motor  fibres  from  the 
nerve-cells  of  the  inner  layer,  and  sensory  fibres  from  the  sphial  ganglia, 
{Fi^,  86,1  The  most  rapid  growth  in  the  nerves  takes  place  in  the  neck 
region »  where  they  arise  fmm  the  cord  at  right  angles.  Lower  dowu,  as 
the  residt  of  the  superior  growtli  of  the  vcrtcbml  column,  the  nerves 
gradually  assume  a  vertical  direction,  and  remain  for  some  distance 
witliin  the  spiual  canal  before  making  their  exit.     The  lower  bundle  of 


ti,  err«brBl  hemttpheres ;  Th.  thai mrticifpKa Ion  ;  MB^  mld-bnilii  -  Stt,  filnua  precervicaMst ;  HM, 
kinoi9CBdtt»lBr cirfl  (eilemal  )i.itdit<»ry  meatus^ :  OF^  oirsdory  pit  ^  V.^^  inajtUlary  brflnch  of  fiflh  oervt 
stnalM  Ol,  olfactory  lol^;  *^i.  optic  cup;  Gc,  ciliAry  gnn^Hoti  ;  tn,  Ihint  c^ranial  n«nre  ;  TV^ 
Ibnfllt  cnmisl  li^rve ;  O,  ophthAlniic  branch  of  RflU  nerve  ^  V\GajMeri(ill  gMngllon  ;  Vc.  iiiandil>u1<ir  hnmch 
of  fifth  Item  ;  VI 1 1  Kan^Hon  of  stpventh  nerve  {facisitj  ;  VIII>  BmnsHcm  of  Hghth  iirrvp  (aii4Uqry) ;  Av, 
•litlliory  T«tie1e  ;  fX,  ninth  tierv«  isluKHOpharytn^uli  ;  X,  eniiirlfoti  of  root  of  tenth  nen'c  (pnrumoi^ns- 
iHc!^ ;  %t,  ruott  of  eleventh  Tiervc  jApinal  ncceiflOry) :  XII,  rooti  of  tweUth  nerve  fhypogloftvul) ;  FG^ 
FlOf  |e|>'*  i^n^Tknt  ;  N.t>  gangtion  of  fir^t  eervic*!  nerve;  N,9.  ganitlion  of  first  thoracic  nerve;  N.H, 
jilircnlC  marve ;  N  n.  fnni^Iton  of  Arst  lumbar  nerve ;  N  16,  f^aufiUoa  of  Gtitl  isncral  nerve  :  N,3t,  ginfflton 
oC  ftr«t  «oecfV«Al  iiefv«  ■  T.  tail  ;  Vl,  vitelline  loop  of  intestine  ;  h,  liver  1  \%  veutricte  ^  A>  a\iricle. 
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derm,  wbich  has  grown  in  between  the  lens  and  the  ectoderm,  form  tfte 
proton  of  the  cornea,     (Fig,  87,)     Ab  the  result  of  the  invaginalioD  uf 
the  ectotlernij  the  wall  of  tlie  optic  veisicle  is  abo  pushed  inMard,  foruiiiig^ 
a  aecondary  optic  cup^  the  doiiblecUin  wall  of  which  unites  M'ith  tbe  pos- 
terior wall  of  the  optie  vesicle  to  form  the  rrfma,  the  posterior  layer  ot    I 
the  wall  furnishing  the  hitnre  piffmenkd  laifer. 

The  si^at^e  between  the  retina  and  the  lens  develops  the  viireom  hxm&^^^ 
while  by  the  spHttiag  of  the  rae^'ioderm  between  the  lens  and  the  ectc*^ 
derm  the  anterior  chamber  of  the  eye  is  formed,  and  later  becomes  fill&«l^ 
with  rifpimtis  humor ^ 

The  tissues  about  the  optic  vesicle  thicken  into  a  capsule  which  ult^i^ 

Fm,  m. 
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Embryo  of  second  duf*  »hi>wltig  qUc  pli  (ir).    i  After  KtiLLiKsit.) 

nmtely  bet^oines  the  sclera  and  the  choroiih  The  o|>euing  of  the  second- 
ary optic  cup  is  filled  by  the  lens,  the  edges  of  the  cup  giving  rise  lo  the 
irU^  while  the  central  aperture  liecomes  the  pupiL 

The  doubling  in  of  the  optic  vesicle  extendi^  also  to  the  etalkj  alonjr  the 
ventral  side  of  which  a  groove  is  formed,  the  choroidal  Jksurc^  This 
fissure  closes  about  the  seventli  week  by  the  fusing  of  its  lip&,  but  before 
this  has  taken  pi  ace,  an  artery — the  ftrieria  ventral  is  reiimT — has  made 
its  way  along  the  groove,  peuetrated  the  vitnons  humor,  and  sent  off 
branches  to  the  lens.  The  anterior  pfirtion  of  the  arJery  becomes  obi  it- 
erated during  tlie  last  mouth  of  fcetal  life.     The  optic  stalk  is  after  a 
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The  Ear,     The  development  of  tlie  ear  differs  from  that  of  the  eye  bi 

that  it  b  an  ectodermal  structure  entirely  separated  from  the  braio. 

Intermd  Ear,     The    first  indication  of   the  ear  ap|>ear25   about  the 
fifteenth  day  as  a  thickening  of  the  ectwlemi  just  above  the  finst  gill-elef L     | 
(Fig,  89*)    By  invagimition  of  this  thickened  patch  a  sac  is  formed,  tke    I 
auditory  vesick  or  otocy-'ii^  which  ^rows  iJiu^ard  and  heconies  entirely  sepa,— 
rated  from  the  ectotlerm.      At  first  the  otocyst  is  spherical  in  form,  bixt: 
it  soon  becomes  pear-sbiipcd  (Fig.  90)  as  Uie  result  of  the  developmeji't 
of  a  projection,  the  recemus  iabyrinthi^  from  its  dorsal   side.      By  tlm^ 
sixth  week  the  otocyst  has  l>ccn  converted  by  a  fold  into  two  jjortions — ^i 
dorsal  part — the  ulricuJits^  from  which  diree  projections  arise,  the  protw 

Win.  S3. 


DeTelopment  of  ezte rn*l  ear.    (A  fler  H  is. )    The  fl^re*  relfer  to  the  tbdltoiT  tnUendca. 


Development  of  the  buuutu)  extemil  «Kr.    (After  His^) 
L  TmgoH.    2,  :i,  e>  Helix.    4.  Aolhellx.    5.  AnlltmsUA,    6,  Tcninlobularli. 

of  the  ^ertiicuTidar  eanak  (Fig-  S)1),  and  a  ventral  part,  the  sacctdttif 
from  the  anterior  end  of  wbicli  the  cochlea  is  tlevcln[>ed. 

The  lower  proximal  portion  of  the  reccs^siis  labyrinth i  is  also  converted 
into  two  tubes,  wliieh  open  into  the  sacculu??  and  the  ntricnlus  respectively, 
(Fi^,  92.)  The  complicated  sjK*cmIized  portion*^  of  the  internal  ear  arij^ 
as  differentiations  of  the  ectodermal  lining  of  the  structures. 

3Iiddle  Ear.  The  tympanum  is  developed  fmm  the  niembmne  closing 
the  first  gill -cleft  {hi/omandihuhir  pfntch);  the  part  within  giving  n^  to 
the  Eiuiachian  tnbe  and  the  tympanic  caviiif^  wliieb  are  lined  by  entoderra^ 
the  part  without,  to  the  external  auditory  meatus,  l>eing  lined  by  ectoderm, 

ExkrnaJ  Ear.     This  is  developed  from  six  auditory  tubercles  which 
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appttr  about  the  external  meatasy  two  from  the  posterior  edge  of  the 
tfsl  branchial  aich,  one  intermediate,  and  three  behind  the  first  gill-cleft. 
(Kg.  93.)  The  first  taberde  bc^oomes  the  tragus^  the  second  and 
iBtennediate  fuse  to  form  the  heUx,  the  fourth  gives  rise  to  the  antheUas^ 
die  fifth  to  the  (mtUragm^  and  the  sixth  to  the  lobe.  (Fig.  94.)  Very 
fitde  is  known  regarding  the  development  of  the  tactile  sense;  we  other 
tirooiguis  of  spmal  sense  will  be  aescribed  elsewhere. 

Ba  AHmentaxy  Tract  From  the  three  portions  of  the  primitive  enteron 
alnidy  mentioned  are  developed  the  pharynx,  oesophagus,  stomach,  and 
ioMiiieS)  and  in  connection  with  them  the  lungs,  liver,  and  other  tho- 
ncic  and  iMominal  organs. 

FkQ.  95. 


Embryo  of  four  weeks.    (His.) 
1.  Cenrlcal  spine.    2.  Oills  (aarai  opeDlDg).    8.  Month  fissure. 
6.  Chorion  and  vilii. 


4.  Nostrils.    5.  Amnion. 


The  MotUh,     In  the  development  of  the  mesoderm  a  space,  the  pro- 

imnion  (Fig.  59),  is  left  in  front  of  the  head  end  of  the  emoryo  in  which 

DO  mesoderm  appears^  the  ectoderm  and  entoderm  being  closely  united 

It  this  point    By  the  formation  of  the  cephalic  fold  and  the  bending  of 

the  heady  this  point  of  union  of  the  two  layerS;  known  as  the  oral  plate, 

k  carried  downward  to  the  ventral  side  of  the  head,  and  comes  to  lie  at 

the  anterior  end  of  the  fore-gut,  occupying  all  that  space  between  the 

fore-brain  and  the  heart     The  forward  growth  of  both  the  fore-brain 

and  the  heart  gives  rise  to  a  depression  or  pit  between  them,  at  the  bottom 

<rf  which  lies  the  oral  plate.     (PlateXIl.,  Fi^.  7,m.)    The  sides  of  the 

depression  are  formed  by  a  layer  of  somatopleure  which  extends  from 

heart  to  head,  and  afterward  gives  rise  to  the  cheeks. 


104 


piirsjoLoar  of  fmegmanvy. 


By  the  rupture  of  the  oral  plate  a  dinset  communieatioa  betwoea  tbe 
pit  or  oral  cavity  and  the  fore-gut  is  estahlirihed. 

The  Pharynx,  Tht^  anterior  portion  of  ihe  fore-gut,  nliidi  from  tlie 
first  is  the  widest  purt  of  the  pnniiti^^e  enleroti,  still  further  dilates  at  its 
distal  end,  thus  CNjnvertiog  the  tubular  eaual  uito  a  f  iiauel-shai>ed  cavity, 
the  future  phiirynx.  Thi,^  purti<m  of  tire  priiuitive  gut  has  uu  cti-lomlc 
cavity. 

At  the  l>eginuiiig  of  the  thii-d  week  the  entoderm  of  the  sides  of  the 
pharynx  develops  a  series  of  four  ]>aired  puULrhes,  the  branehml,  visceral^ 
or  giil-defU  (Fig.  95),  wlu^-h  gnnv  outward  to  tlie  ectoderm  and  unite 
with  it-  The  anterior  i>air  of  gill-elefts  appear  at  about  the  level  of  tlie 
mouth,  and  are  followed  by  the  other  three  pairs  in  regular  order. 
Meanwhile  the  tissues  from  the  three  primary  layei^  along  the  sides  of 


Fj**.  n. 


Tm.  m. 


Wig*  ©e  — ProTital  fsfinstnictioii  of  tbe  motith  mn^  pbirynjc.    (Alter  HisO 

Tin.  07  —Frontal  coiiMfUcUon  of  tbe  moutti  an^  pbAf^nx,  showing  deTe]a|imet]C  ofDOM  and  lungi^ 

the  pharynx  dev<'lop  into  five  ridges  between  the  clefts — the  branchial^ 
rheeral^  or  ffiii-arche^j  wliieh  project  quite  fi-eely  from  the  surface  both 
internally  and  externally.     {Figs.  TMJ  and  970 

The  fin?ft  viscendj  or  mandibular,  areh,  as  it  is  afterward  called,  forois 
the  lower  boundary  of  the  mouth,  and  is  developed  into  the  wfertGr 
maxilla^  From  this  arch  a  process,  called  tlie  mtixifhri^  j/rQcrm^  is  given 
off  on  either  side,  and  these  pnR^4?sses  uniting  at  their  distal  ends  form 
the  up|)er  boundary  of  the  nioulli.  The  second  and  tliird  arches  give 
rise  to  the  h^jmfl  and  fhi/ro-htfoul  bones ;  the  fourtli  and  fifth  arches  have 
no  particular  significance,  eventually  disappearing. 

From  the  first  gill -cleft  are  deveh>jXHt  the  Eiiskwhian  tube  and  tlie 
ipnpank  cmnhf  ;  from  the  second  the  tomth  ;  while  the  tliird  and  fourth 
clefts  are  concerned  in  tbe  formation  of  the  thpftm  and  thyroid  glarnik. 
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ne  Nom.  At  an  early  stace  a  thickening  of  a  patoh  of  eotoderm  in 
QODtiot  with  the  fore-bnin  and  ^[iDg  cepbalad  to  the  month  gives  rise  to 
die  J^adarg  floim.  (Fig.  93,  Qp.J  By  an  upgrowth  of  the  eotoderm 
and  mesoderm  aronnd  tte  pla^*  tney  are  converted  into  the  tumlpiU^ 
Ae  lower  sides  of  which  remain  open  as  a  groove  communicating  with  the 
■ODtheavity.  A  tongue  of  tissue — ^the  namdproeeu  (Fig.  97,  a)— now 
defdops  from  the  anterior  wall  of  the  head,  and  as  it  grows  downward 
towira  the  month  sends  out  on  either  side  a  rounded  protuberance^ 
the jiTDoeancs  gMndari  (Fig.  97,  &),  which  unites  with  the  maxillary  pro- 
flea.  The  nasal  grooves  are  thus  converted  into  canals,  the  poderior 
mdfanageBj  leading  from  the  pits  to  the  mouth.  Later  the  nasal 
|Kto  beeome  the  narrow,  slit-like  apertures  of  the  anterior  nares.  The 
sfamon  arise  from  the  ^wth  of  the  lateial  margins  (rf  the  pits.  The 
Sdmadman  membrane  is  evolved  from  the  epithelium  of  the  olfactory 
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Eectum 

Dfaigmns  Uluftrattug  the  development  of  the  Btomach,  intestf De,  omentum,  and  mesentery. 

(After  O.  Hertwig.) 

Elates,  and  at  a  later  period  is  brought  into  relation  with  the  olfactory 
>be8  of  the  brain  by  means  of  ganglia  which  develop  from  its  epithelium. 

The  Tongue.  The  anterior  portion  of  the  tongue  arises  as  a  small 
tubercle  in  the  median  line  on  the  floor  of  the  pharynx,  between  the  ends  of 
the  first  and  second  arches,  the  ends  of  the  seconcl  and  third  arches  fusing 
ti>  form  the  pn>ton  of  the  back  of  the  organ.  The  lingual  epithelium  is  of 
ectodermal  origin ;  the  papillae  develop  late,  and  from  them  the  taste-bulbs. 

77i«  CBsaphagus  is  that  part  of  the  fore-gut  lying  between  the  pharynx 
and  the  stomach.  During  the  fourth  week,  as  the  neck  elongates  the 
ceaophagus  is  rapidly  stretched  out  to  a  considerable  length,  but  it  still 
retains  its  cylindrical  form. 

I%e  stomach  appears  during  the  fifth  or  sixth  day  as  a  slight  dilatation 
of  the  primitive  enteron  between  the  oesophagus  and  the  liver.  (Figs. 
102  and  103.)  It  soon  shifts  its  position  to  below  the  liver.  During  the 
fifth  week  it  becomes  more  pyriform  in  shape,  and  assumes  a  transverse 
position  in  the  bodv,  its  left  side  coming  to  the  front,  while  its  right  side 
18  turned  backward.  During  the  change  in  position  of  the  stomach  its 
attachment  to  the  dorsal  body-wall  becomes  stretched  out  as  a  thin  mem- 
brane— the  mesogadrium — which,  as  the  stomach  rotates,  forms  a  double 
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foldj  that  part  of  the  membrane  along  the  greater  curvature  of  tlie 
etomaoh  giving  rise  to  the  greater  OTne/ntum^  while  that  from  the  smaller 
curvsittir^  becomes  the  leiiser  omeutum,     (Fig8.  98  and  1*9/) 

The  intedhm  ioelucles  all  of  the  alimentary  canal  between  the  gtotnack 
and  the  aims*  At  first  it  is  a  straight  tube,  but  as  the  result  of  rapid 
growth  it  soon  becomes  coiled  in  ortler  to  a<xN>mnnxlate  its  increasing 
length  witltin  the  abdominal  cavitj*  A  duodenal  loop  (Fig.  1*X*)  is 
formed  just  below  the  stomach,  and  lower  down  a  vitelline  Imvp^  wlijdi 
is  in  connection  with  the  yolk-?^ic,  appears.  The  lower  portion  of  tlie 
intestinal  canal  enlarges  and  grows  more  rapidly  than  the  upper  part^ 
and  forms  the  large  intestine.  The  cfeeam  api^ears  about  the  fifth  wt'ek 
as  a  protrusion  from  the  distal  portion  of  the  vitelline  loop  near  die 
yolk-stalk,  and  from  it  the  vermij'orm  apperidix  develops  as  a  long  and 
slender  outgrowth.     (Fig,    99,)     The  posterior  end  of   the  intestine 


FtG.  1(10 


Flo.  iOl, 


Fi0,  lOD.— ScJxeiDAtiG  llltistmlirjri  nf  ihe  intcittltial  cntial  In  &  humiin  embi^'o  fit  tlio  sixth  week, 

^After'roLcT.) 

Fig.  lOl.^JUafp^m  niuElrating  the  oiigiii  of  the  Uver.    (AAer  0.  H^rtwig.) 

§}}.   ^Esophagus,    kc.   Leaser  cun^ature,    gc.  GreaWr  nirvature.     du,  Uuodenuni.    (P,  Frolon  ^ 

imiLUutesiiue.    rf=.  pmion  of  inrijfe  int*35tine>    d*.  Vltdllue  <lucu    wij?.  Mesn-gnHidum.    mM.  Mm&n- 

terfum.    m,   Bplccn*    p,  Pancreas,    cL  C-ceUaca.     an.  Aorta,    mei.  Mefienterlca  IVkToritxr. 

caud&lltt.    r.  Ructum. 


terminates  in  a  wide  dilatation — the  cloaca — whieh  forms  the  common 
reeeptaele  for  the  excretiona  from  intestinea  and  bladder. 

As  the  intestine  elongates  and  separates  from  its  attachment  to  the 
body-wall,  the  mesfxlerm  is  drawn  out  as  a  tliin  membrane,  which  later 
beeonies  the  vit-Hcnteri/.  (Fig.  99,)  Al)i)Ut  tlte  fourtlj  w*eek  an  invagi- 
nation of  the  ectoderm  takes  place  on  the  ventral  side  of  the  embryo 
opposite  to  the  terminal  portion  of  the  cloaca^  by  which  the  ectoderm  is 
brought  into  contact  with  the  entj*Klerni,  the  two  layers  giving  rise  to  the 
CFm///j/fi^^(Plate  XII.,  Fig.  7ja)j  aud  t lie  nlti mate  rn)>turc  of  thi^  plate 
forms  a  cloaeal  opening  wliic*h  afterwani  beconips  the  amts. 

The  Iher  arises  a  boot  the  fifteenth  day  as  a  hollow  diverticnlum  from 
the  ventral  side  of  the  fore-gut  just  below  the  heart  (Fig<  101),  and  almost 
immediately  gives  off  a  second  evagi nation.  (Fig.  102.)  The  walls  of 
these  pouches  become  greatly  thickened,  and  their  distal  ends  are  stu^ 
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iQnnded  by  a  maaB  of  yolk-oeiki  whidi  become  separated  off  from  the 

itti  of  tiM  yolk.     A  networic  of  solid  cords  is  next  developed  m  the 

dl-maflBy  am  iheseu  aoqairinga  lumen  during  the  fourth  week,  form  the 

pfoloii  of  th9  Ajspato  cmofe.    The  meshes  of  the  network  are  filled  with 

UoodveBsds.    TkiB  liver  enlarges  rapidly,  so  that  at  birth  its  weight  in 

MOpocticm  to  that  of  the  whde  body  is  twioe  as  great  as  in  the  adult 

Tfe  omU  of  the  original  divertioiilum  becomes  the  oomnum  bOe-dud 

(MMOOMflMifM  e&omodUif),  and  fn»n  thisi  before  the  end  of  the  fifth 

led^  a  bud  is  given  off  to  form  the  gaUMadder. 
IkpoMrsw  ia  devek)ped  during  the  fourth  week  as  a  diverticulum 

from  the  dorsal  side  of  the  duodenum  nearly  opposite  the  liver  evagina- 

lioBy  and  grows  into  the  mesogastrinm  where  it  gives  off  brandling  buds. 

The  dnot  <qp^ng  into  the  intestine  at  first  lies 

IB  front  of  the  bue-duct,  but  subsequently  runs 

ttiiM  to  the  latter,  and  the  two  open  into  the 

daodeiiain  by  a  common  orifice.    (Fig.  102.) 
During  the  second  week  the  pulmonary  or^ 

jnuappear  as  two  diverticula  from  the  ventral 

aie  rf  the  oesophagus  just  above  and  behind 

die  aoride  of  the  heart.    (Tigs.  97  and  103.) 

it  this  point  the  oesophageal  tube  is  compressed 

kierally,  and  still  further  caudad  becomes  pear- 

rfiqwdy  thai  triangular,  and  finally  separates 

iBlo  three  divisions  or  tubes,  the  posterior  tube 

bnoing  the  oesophagus  proper,  and  the  two 

hieiil  tubes  the  brcnehL    The  slit-like  aper- 

tnie  through  which  the  pulmonary  diverticula 

open  into  9ie  oesophagus  just  behind  the  fourth 

branchial  arch  is  the  future  glottis y  while  the 

part  immediately  caudad  represents  the  trachea. 

Bj  the  repeated  branching  of   the  latter  the 

i'ronchioles  and  the  alveoli  appear. 

The  larynx  arises  as  a  widening  of  the  upper  portion  of  the  trachea; 
and  the  epigloUia  is  developed  from  a  small  tubercle  situated  posteriorly 
to  the  tubercle  for  the  tongue. 

The  lungs  project  conspicuously  into  the  body-cavity,  and,  growing 
dorsad  and  caudad,  push  the  peritoneum  before  them  in  the  form  of 
poaches  which  become  the  pleural  sacs.  The  epithelium  lining  the  pul- 
mooary  tract  is  derived  from  the  entoderm,  while  the  spaces  between  the 
bronchioles  are  filled  with  bloodvessels  and  tissue  of  mesodermal  origin. 

The  Urogenital  System.  The  first  indication  of  the  urinary  organs 
appears  about  the  fifteenth  day  as  a  pair  of  rod-like  cell  masses,  probably 
of  ectodermal  origin,  lying  in  the  tissues,  one  on  either  side,  between  the 
myotomes  and  the  somato-splanchnopleural  junction,  and  extending  from 
the  r^on  of  the  heart  cauaad.  Each  rod  acquires  a  lumen  and  becomes 
the  Wolffian  duct  (Plate  XII.,  Figs.  8, 9,  un.)  The  caudal  ends  of  the 
ducts  are  at  first  blind,  but  by  rapid  lengthening  they  soon  reach  to  the 
posterior  end  of  the  intestine  and  open  into  the  cloaca.  (Fig.  104.)  About 
the  eighteenth  day  a  longitudinal  ridge  appears  along  the  dorsal  wall  of 
the  body-cavity  on  either  side  of  the  basal  attachment  of  the  mesentery. 
These  ridges  project  into  the  body-cavity  and  constitute  the  Wolffian  bodies. 


Diagram  of  liver  proton. 

(After  GOtte.) 

Ig.  Lung.    St.  Stomach.  2.  Liver. 

p.  Pancreas. 
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Within  the  ridge  on  the  mesenteric  side  a  series  of  oord-like  thickeniogs 
develop  and,  acquiring  a  central  canal,  grow  toward  the  WolflSan  duct 


ito.  loa 


Diagram  showing  the  development  of  the  lungs.    (After  Hn.) 
Fig.  km. 


MUner'M  duet 


WetM^n  dqeC 


ttmbiU^tAri 


Atlanta  Hittk 


Diagmm  of  urogenital  apparatus.    (After  Bonvet). 


Umbilical  opening 


Anal  fjroove 

Diagram  of  kidney  proton  and  cloacal  region.    (After  Bonnet.) 
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UowUdiAflyiqpmflstlieTFoPemta^kite     Hie  distal  eloied  wdsof 

iktdNikBbeeiMMdilstQd  wd  <beDinvi^^tetol(Mm&0  Jfa&^^ 

Mm;  die  gbmarvU  aziae  from  the  toup^ies  of  tl^  aorta  iMm  peae- 

tate  die  Wdffian  bodj  at  an  early  period.     The  veins,  ae  has  been 

■ntioiied,  empl^  into  die  fardinal  vein.     Early  in  the  fourth  week  aa 

«figiiiglioQ  a{^ean  on  the  dofsal  wdeof  the  Wolfliaa  duct  just  above 

thetenainatioQ  at  tiie  ktter  in  the  oloaea.    (Fig.  105.)    The  distal  end 

rf  duB  diverticoliun  grows  rapidly  oeplialad  between  the  WolfHrin  body' 

ari  the  verkhfrn  nnlu  il  readies  llie  head-end  of  the  former,  where  it 

dikiteBaod  covoa  the  W<diBan  body 'dor^Hy,  forming  the  proton  of< 

HieHAMy.     The  long  canal  caning  into  the  Wolfliaii'duct  repregenta^ 

Hie  fbtare  ureter,  ara  its  upper 

•d,  which  beoomea  dilated,  the  ^^ 

mdfdm.  From  the  dilated  part 

rf  (he  lenal  evagioadon  brandies 

ne  nven  off  to  form  the  %minary 

tmutf  from  the  blind  ends  of 

lUdi  the  Ma^fnghian  bodies  arise. 

Ihe  kidneys  are  definitely  formed 

Ifdieend  of  the  dgbth  week,  at 

ihioh  time  the  resorption  ot  the 

WoUBan  bodies  b^ns,  all  but  the 

lephelio  ends  ol  the  latter  disap- 

pirii^.  Theopeningof  the  ureter 

a  aAeeqnently  shifted  from  the 

WoUBan  doct  to  the  urogenital 

amis.  (Fig*  106.) 

Tbeeaprorfnal  oajMu&e  are  de- 
vdoped  partly  from  the  mesoderm 
ttd  partly  from  branohes  arising 
(nmi  spinal  sympathetic  ganglia. 
That  part  of  the  allantois  con- 
tained within  the  abdominal  cavity 
Md  lying  between  the  cloaca  and 
the  umbilicus  gives  rise  during  the 
wcond  month  to  the  urinary  blad- 
^^'  The  proximal  portion  of  the 
^bntois  dilates  into  a  spindle- 
shaped  vesicle,  the  upper  part  of 
which  dwindles  andf  finally  be- 
<5«ne8  a  cord — the  urachtLS.  The 
bladder  is  lined  by  entoderm  and 
its  walls  are  formed  from  the  meso- 
^^.  At  the  close  of  the  fourth 
w«^k  there  appears  a  band  of  thick- 
^  peritoneum  {meeoihelium)  along 

the  external  lateral  border  of  each  Wolffian  body,  extending  caudad  to 
the  cloaca.  During  the  fifth  week  each  band  acquires  a  lumen  which 
^pens  above  into  the  body-cavity  and  below  into  the  cloaca.  These  are 
the  MvUerian  dudSy  the  prota  of  the  female  internal  organs  of  generation. 

^t  aa  early  period  there  appears  on  either  side  along  the  dorsal  wall  of 


Diagram  of  urogenital  and  sexual  organs. 
(After  Gray.) 
The  parts  are  shown  chiefly  in  profile,  but  the  Mttl- 
lerian  and  Wolffian  ducts  are  seen  from  the  front 
8.  Ureter.  4.  Urinary  bladder.  6.  Urachus.  o/.  The 
mass  of  blastema  from  which  oyary  or  testicle  is 
afterward  formed.  W,  Left  Wolffian  body.  x.  Part 
at  the  apex  from  which  the  ooni  vasculosi  are 
afterward  developed,  w,  w.  Right  and  left  Wolffian 
ducts,  m,  m.  Right  and  left  Miillerian  ducts  unit- 
ing together  and  with  the  Wolffian  ducts  iu  gc,  the 
genital  oord.  ug.  Sinus  urogenitalis.  i.  Lower 
part  of  the  intestine,  d.  Common  opening  of  the 
intestine  and  urogenital  sinus.  co.  Elevation 
which  becomes  clitoris  or  penis.  U,  Ridge  ttom 
which  the  labia  majora  or  scrotum  are  formed. 


no 
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the  ccalom  between  the  WollBan  body  and  the  mesentery  a  small  nip 
wliich  extends  nearly  the  whole  length  of  the  abdominal  cavity-    (1% 
1 07 .)   Tills  ridge  la  the gaiiiai  fold,  and  is  formed  by  the  thickening ol  the 
peritoneal  epithelium,  which  at  this  [>oiat  ia  culled  tlw  germinal  cpUheUm^ 
because  from  it  are  deveh>ped  the  egg-eel Ij^  of  the  female  and  the  b[m* 
matoxoa  of  the  male,     Tlie  middle  portion  of  the  ridge  is  the  proton  ol 
the  iff^ual  gkind—ovarif  or  icMt^,     At  a  later  stage  the  eaudal  ends  of  tlie 
genital  ridge  draw  toward  the  median  line  and  unite  to  form  the^fri/fal 
eonL     The  differentiation  of  the  sex,  whicli  can  be  determined  miero- 
scopieally  as  early  as  tlie  fifth  week,  depends  upon  the  changes  which  ta  We 
place  in  the  sexual  gland. 

In  the  JJiale  the  sexual  gland  becomes  the  tedk,     A  network  of  epi- 
thelial cordfi  is  first  formed,  and  embedded  in  these  are  the  primtti^v^ 


JfM- 


ITi^fflao  boay ,  geultal  fold .  a  nd  M  u  I  lerle-a  duel  of  cto  lek  embryo,  fou  rtb  d*y.    ( Altef  Waldiy  m.) 

Wd.  VVoimjLQ  duct,    Md,  MUlIer'a  diif^U    E.  Ui^aiULL  e^jilbtiUtiRi.     Oi\  PiioilllTe  ova  ■ 

Gl.  Ulqmeniluij.    Jf«.  Mescuiery.    CUf*  Ctotlom.  ■ 

sperm  cells.     The  cords  acquire  a  Inmen  and  become  the  prota  of  the 

seminiferous  lubitkH.  They  connet.*t  witli  the  anterior  tubules  of  the 
Wolffian  body  which  grow  into  tlie  testis  during  the  fourth  mouth,  and 
anastomosiug  in  various  dii-ections  form  the  rde  ttMh.  (F'g*  ^^^^}  -^0 
The  outer  tubules  of  tlie  Wolffian  body  serve  as  communicating  channels 
with  the  Wolffian  duct — vasa  eJferefiUa — the  duct  itself  in  its  upper  por- 
tinn  becoming  the  epididymi-^,  and  below  the  tvis  deferens.  In  the  male 
the  middle  |>ortion  of  the  Miillerian  duct  disappears,  the  upi>er  end  in 
of>ntat't  with  the  testis  giving  rise  to  the  hydoiid  of  31orgQgni ;  its  lower 
psirt  buried  in  the  genital  cord  forms  the  so-called  uterus  museuUnns. 

In  the  female  the  sexual  fi;land  becomes  the  ovary ^     The  yexnal  cords 
fmm  the  genital  mesothelium,  or,  as  they  are  called  liere,  the  eords 
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^u^a^,  oontala  the  primitive  ova  wbieh  beoome  sarromi^ted  and  sepa* 
nm  from  one  anotlier  by  smaller  cellsj  forming  an  en^thelial  botindaiy 
^^  follicle  amuod  each  ovum.  The  tubules  from  the  Wolffian  body  grow 
mto  the  Qvaxy  in  the  eame  mauner  as  into  the  testis^  giving  rise  to  the 
Yimarinm  or  ^rgan  of  Roammulkr.  (Fi^.  108,  J?.)  The  anterior  por- 
im  o{  the  Wolffian  duet  persmt^  as  the  longitudinal  daot  of  the  paro- 
lirium;  i^  caudal  end  diaappearB,  or  remains  as  the  daot  of  Qmn/er* 


Wm.  vofk 


A,  m^ 


B.  Femioih. 


h^Mid — 


FimbHa 


JVitiOfarium 


J)W!tqf 


«««r**dl*ft- 


<knUal  €&rd 


K\       & 


-FaradidtfmU 


Chmrjf 


Ftiroophoront 


MvUer'a  duct Li  \ 

U^Uopia/k  tube)       \\  \ 

Wo^an  duet 


Q^nittil  cord 


c;i«itt 


Vaffina 


Diagram  to  illustrate  the  homologies  of  the  sexual  apparatus.    (After  Minot.) 

The  upper  portion  of  the  Miillerian  duct  above  the  genital  cord  gives 
TO  to  the  Fallopian  tubes  or  oviducts.  At  first  these  tubes  run  parallel 
^th  the  body,  but  later  they  assume  an  oblique  and  finally  a  transverse 
positiou  in  the  pelvic  cavity,  as  in  the  adult.  The  genital  folds  as  the 
resalt  of  superior  growth  of  the  other  parts  of  the  foetus  are  also  carried 
acnoss  the  body-cavity,  and  thinning  out  give  rise  to  the  ligamenta  lata 
or  broad  ligaments. 

The  lower  portions  of  the  Mullerian  ducts  included  in  the  genital  cord 
/ose  in  their  lower  middle  portions  to  form  a  single  tube — the  uiero- 
vaginal  canal y  the  upper  part  of  which  is  differentiated  during  the  fourth 
month  into  the  uterine  Jundus  and  body,  the  cervix  uteri  appearing  some 
time  during  the  fifth  month.  The  lower  part  of  the  canal  dilates  and 
becomes  the  va>gina. 

About  the  fourth  week  a  septum  develops  and  divides  the  cloaca  into 
two  cavities,  an  anterior,  the  urogenital  sinus  (Fig.  106),  which  includes 
the  openings  of  the  allantois  and  the  Mullerian  ducts,  and  a  posterior, 
anal  opening.  The  further  growth  of  this  dividing  wall  carries  the  two 
openings  more  and  more  apart,  and  ultimately  appears  as  the  perineum. 
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liiokwafd  aloqg  iiie  lateial  maigiii  of  the  arogenital  tAmm. 

WW  tike  pfane  wliieh  differentaate  the  male  from  the  female  organs.  ^ 

In  diemfe  the  ffenital  taberde  elongates  and  becomes  the  jpenw  fFigs. 
100  to  111);  and  ute  fnnow  ukmst  its  ander  surfooe  is  converted  mto  a 
'  «BaI— theiir«<Ara-4>7  the  gtowtn,  apposition^  and f naon of  the  sidesof 
fte  groove.  Their  line  oi  union  is  represented  in  the  adult  by  the  i 
fmu  Toward  the  dose  of  the  fifth  month  the  i>nrptioe  is  develoii 
t  fold  of  skin  aroond  the  base  of  the  elans.  The  9erotimk  arises  anrinff 
flftfoorth  month  by  tiie  meeting  and  fusion  of  the  genital  labi%  whi<£ 
wkiffi  and  grow  downward  between  the  root  of  the  penis  and  the 

h  imfanaie  ihe  genital  eminenoe  remains  small  and  becomes  the 
dhm  0ljg^  112  tolli.)  The  genital  groove  is  closed  in  to  form  the 
wArOf  while  its  side  folds  develop  to  form  the  kibia  minora  or  nympAce. 
Hi  miital  labia  pre  rise  to  the  labia  mcgora,  the  anterior  extremities 
d  wfiioh  beccMne  tiie  fwons  veneris  or  mofns  pubis. 

The  SkehUnu  The  osseous  system  of  the  embryo  is  relatively  late  in 
Sffmnng,  the  boi^s  arising  either  from  a  preceding  cartilaginous  stage 
ff  iadqMndenily  in  membrane.  The  notochord^  the  earliest  indication 
4  the  axial  skeleton,  js  first  surrounded  by  a  membranous  sheath,  <Mit- 
ateof  whidi  a  cartilaginous  tube  is  subsequently  formed,  and  from  this 
ne  die  bodies  and  processes  of  the  vertebrae.  Ossification  takes  place 
k  Meh  vertebra  from  three  centres, 
aatoreadi  arch  and  one  for  the  body, 
birideh  two  more  centres  are  added 
hier  for  tiie  ^iphyses. 

Tb  jMlMt  apipears  as  a  bar  of  carti- 
ii|e(tbiiii^on  either  side,  articulating 
M  the  middle  with  the  femur,  and 
nted  at  their  ventral  ends  by  con- 
Beetive  tissue.  The  iadUum  and  pubis 
wiae  ventrally  from  the  acetabular  re- 
gion and  uniting  at  the  symphysis  en- 
dose  a  space,  the  obturator  foramen. 
By  the  end  of  the  third  month  ossifica- 
tion begins  from  three  centres,  one  for 
«di  bone,  but  the  union  of  the  three  to 
fonn  the  innominate  bone  is  not  com- 
pleted until  puberty. 

The  extremities  (Fig.  115)  arise  during  the  third  week  as  bud-like 
wtgrowths  from  a  lateral  longitudinal  ridge  extending  along  the  ventral 
wda  of  the  muscle  plates  for  nearly  the  whole  length  of  the  embryonic 
trunk. 


Fl«.  116. 


Derelopment  of  the  human  anterior  ex- 
tremities.   (Allen  Thomson,  after  His.) 
A.  At  four  weekB.    B.  At  five  weeks.    C,  At 
seven  weeks.   D.  At  nine  or  ten  weeks. 
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Sixth  month— 28  to  34  cm.,  12  inches,  long;  weight,  375  to  1280 
average  634  grammes,  23^  ounces.  Hair  on  head.  Eyebrows  am 
lashes.     Testicles  near  rings. 

Seventh  month — 35  to  38  cm.,  15  inches,  long;  weight,  780  to  225( 
average  1218  grammes,  41 1  ounces.     Pupillary  membrane  disappears. 

Eighth  month— 39  to  41  cm.,  16  inches,  long;  weighty  1093  to  24$ 
average  1569  grammes,  3^  pounds.  Left  testicle  descended.  Nails  ( 
not  protrude  beyond  finger  tips.     Lanugo  b^ins  to  disappear. 

Ninth  month— 42  to  44  cm.,  18  inches,  long;  weight,  1500  to  290 
average  1971  grammes,  4i  to  7  pounds. 

Tenth  month — Lanugo  almost  entirely  disappeared.   Skin  pink;  flex 
surfaces  covered  with  vemix;  both  testicles  oescended  in  males;  lat 
majora   in    apposition   in    females;    intestine    contains    abundance 
meconium;  eyes  open.     Length  about  50  cm.,  20  inches. 


CHAPTER   III. 

GHANGBS  IN  THE  MATERNAL  OBOANIBM  OAUBED  BT  FBEGNANOT. 

The  fintion  ot  the  impregnated  ovum  in  the  nterus  begins  a  series 
of  chiogeB  in  the  organs  and  straotares  immediately  oonoemed  in  gee- 
liiioiiy  ud  alao^  though  to  less  extent^  in  the  oiganiam  at  lai^  The 
changeB  which  take  phioe  in  the  generative  organs^  being  the  most 
■mniant,  will  first  be  considered. 

Thi  moras,  the  normal  site  of  pr^nancy^  is  the  seat  of  the  principal 
ahmtioDs.  These  changes  affect  the  size^  shape^  stractare,  position,  and 
froperties  of  the  nteros.  They  b^n  at  conception^  and  are  for  llie  most 
prt  progressive  throughout  the  entire  period  of  gestation. 

Sbb.  Coinddent  with  the  development  of  the  decidna  b^^  a 
ndiml  growth  in  the  size  and  weight  of  the  uterus,  which  continues 
Id  the  later  weeks  of  pregnancy.  In  the  virgin  state  the  uterus  meas- 
mi?  cm.,  2f  inches,  in  length,  4.5  cm.,  If  inches,  in  breadth,  and  2.6 
OB.,  1  inch,  in  thickness,  and  weighs  about  42.5  grams,  one  and  one-half 
cnoeB.  During  the  ten  lunar  months  of  pregnancy  it  steadily  develops, 
jBid  it  the  end  ci  that  period  it  is  a  large,  flaccid,  vascular  oivan,  measur- 
i^ftboot  36.6  cm.,  14  inches,  in  length,  25  cm.,  about  10  inches,  in 
Iradth,  24  cm.,  about  9}  inches,  in  thickness,  and  weighing  a  kikgiam 
firmwe,  two  or  two  and  one-half  pounds.  It  has,  therefore,  increased 
n  aie  some  twenty-five  times.  In  capacity  it  has  increased  from  one 
«obio  inch  to  four  hundred  cubic  inches,  and  its  internal  surface  is 
^nded  from  five  or  six  square  inches  to  three  hundred  and  fifty 
•^nare  inches. 

Approximate  Measubements  of  the  Gravid  Uterus  at  Different 
Periods  of  Pregnancy. 

aaget^getUitUm.  ToUUkngth.  Width. 

TwelTO  weelu 12  cm.  5  inches.  10  cm.      4  inchee. 

Stzteen      " 16     "  6       "  12    "        6  " 

Twenty      " 18     "  7       "  15   "        6  " 

Twenty-foar  weekf .                     .  21.5"  8*^   "  16.5"        6>i  " 

Twenty-eight   "     .       .       .       .  25     "  10      •*  18    "        7  " 

Thirty-two        "      .       .       .       .  29     "  ll*^    "  20    "        8  " 

Thlrty-rix          ".....  83     "  18       "  23    "        9 

Forty  weeks 85.5  "  14       "  25    "  10  " 

Sh.xpe.  The  pyriform  shape  of  the  unimpregnated  uterus  is  pre- 
wrvttl  in  the  main  during  the  first  four  or  five  weeks  of  pregnancy. 
There  is  gradually  developed,  however,  some  anteflexion,  which  persists 
for  a  time  longer.  During  the  next  few  months  the  lower  segment 
«[Kinds  out  of  proportion  to  the  growth  of  the  upper  segment,  and  the 
^rgan  thus  becomes  nearly  spherical ;  after  mid-pregnancy  the  uterus 
"Jr**in  assumes  a  pyriform  shape.  In  the  intervals  of  contraction  the 
wterus  is  a  simple  sac  with  fluid  contents,  but  under  the  pressure  of  the 
*Wominal  walls  it  becomes  flattened  in  its  antero-postcrior  diameter, 
^e  width  increasing  at  the  expense  of  the  length. 
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pHYsroLoor  of  preq nancy. 


Sthucture.  The  first  effecta  of  pregnancy  are  to  be  ob8erved  in  the 
uterine  mucous  menihniiie.  The  inei\!atied  vafK^iilar  supply  wliieli  att^-ntls 
the  fixation  of  the  impre|^uated  ovum  in  the  uterus,  nii^te^id  of  Iwiug 
foUoweil  by  the  ordinary  destruetive  changes  ineident  to  menstrua  turn, 
becomes  the  leading  faetor  in  a  process  of  by pt^rtro])liy  and  hyperplasia 
in  the  mueosaj  and  results  in  the  forniation  of  the  deeidua. 

The  increase  in  the  l)ulk  of  the  uterus  is  mainly  due  to  hyj>ertrophy 
of  its  structures,  and  in  the  later  months  in  some  degree  to  distention. 
During  the  first  two  or  three  months  the  growth  is  symmetriciil;  later, 
tlie  fundus  ami  body  grow  more  rapidly  tfian  the  cervix.  First  oc*cur 
a  thickening  and  softening  of  the  mucous  membrane,  which  ais4>lK'eomcs 
more  vaj?enlar-  Similar  changea  take  lilufc  in  the  |Vdrenehyma  of  the 
organ,  owing  to  hyperplar^ia  of  the  muscular  and  conne(.*tive-tissue  ele- 
mentSj  and  of  an  increase  in  the  iiurnhcr  and  size  of  the  bloodvci^^s^ls, 
lyraphatics,  and  nerves*  In  the  later  months  of  pregnancy  the  walls 
become  tli inner,  till  at  term  they  measure  from  one-sixth  to  one-fourth 
of  an  inch  in  thickness.  This  tfiinning  of  the  uterine  walls  is  the  result 
of  stiif^tching,  fn>iii  the  distention  of  tiie  orgjin  by  its  growing  contents, 
Tlje  growth  of  the  uterus  in  the  later  months  of  pregnaner  is  largely  by 
dilatation* 

During  gestation  the  Don-striated  muscular  fibres  which  make  up  the 
bulk  of  the  uterine  walls  are  enormously  developt^dj  some  of  them  becom- 
ing eleven  timeg  longer  and  five  times  broader  than  in  the  unimpregnated 
gtate.  ( F i g ,  125,)  In  ad va □  oed  pre^ nancy  th ree  musoula r  layers  are  easily 


9m.  12ft. 


inQ,  126. 


Bftisctil&T  flbrea  of  uteras 


ExtCfiiAl  muscal&i-  coat,  tnterlor  i 

( DlVlLLE.) 


dillerentiated.  The  external  layer  is  thin,  and  intimately  adherent  to  the 
peritoneum,  sending  out  bundles  to  the  tubes  and  to  the  liroad  and  round 
ligaments,  (Fig,  12*5.)  The  middle  layer  fi^rms  the  hulk  of  the  uterine 
watls,  and  is  composed  of  circular  lilm\s  surrounding  the  vessels  and  of 
longitudinal  fibres  interlacing  with  one  another,     (Fig,  V27.)     The  inner 
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lljer,  n\m  tijiii,  i;^  cum^iosed  mainly  of  circular  fibres  cuncen t ritual ly 
intnged  around  the  08  intern uui  and  the  onficc.\s  of  the  tubes.  (Fig. 
128,)  Clioieal  evidence  imliL^tos  tlie  <3xistence  af  a  spliinct-er  muscle 
at  the  06  mtermim;  but  anatomists  are  not  yet  decided  upon  this  potut 


Tia.  Vli, 


"^t 


'■4r  U" 


MiMk  Wiicular  c<wt  at  fiiiidtii,  where  the  placetit&  was  seated.    Tbe  crasalDg  ^htm  tovm  riiigi 
liioutid  th&  vem&lm  which  conBtrict  them.    (Eot£.) 
0,  s,  laperfid^  kjBr  dlsected  tM^k;  b,  bandies  belonging  to  the  Inner  ]Af%r%;  £,  t,  tnb^. 

The  Uterine  wall,  instead  of  being  hard  and  firm  to  the  sense  of  touch, 
« iU  the  non- pregnant  state,  becomes  bo  s^jf t  and  elastic  that  the  foetal 
pwtscaa  be  felt  Uiraugh  it, 

ThtiirJeries  heeonie  larj^^er  and  longer  and  more  tortuous;  in  places 
thn  empty  directly  into  the  veins. 

The  veins  dilute  into  large  cluluuel^^  called  sinuses.     So  closely  miited 
ah' thov  witli  tlie  !?urroniiding  eonneetive  tisane  tliat  when  cut  they  do 
uol  polkpse.     The  sinuses  are  largest 
^'hlilh  tilt*  pljit^entiil  nnnu  Fta.m, 

Tik*  lymph  a  ties  |  mi  rt  lei  pate  in  the 

p'ntnl  hy[)eririj|ihy  and  hyporphmta 

']^  tlu)   uterine    structures ;  starting 

^"^m  Hie  deeper  portion  of  the  niucoui> 

J^'^nibmne  they  traverse  the  m  risen - 

5^  layers^  and  arc  gathered  together 

^^  •'.1  tensive  ^nhjKTitrineiil  plesusesj 

^'hj*4i    arc   developeil    most    abun^ 

'Stilly  over  the  fundus  and  sides  of 

"J**  utenia, 

*  hr  nervei?  likewise  increase  in 
'**'*jLctli  and  thickness,  and  grow  in- 
^^11  nl  toward  the  uteri ue  cavity. 
J**<*  ei^rviejd  guui,di(iu  h  more  thjin 
''^>*lhlttl  in  sizit,  and  saialler  ganglia 
^*^  V  he  ob.serve*!  on  the  inner  surfiice 
**f    tlie  uterus. 

The    |M'rit(ineal    covering   of    the 

ntcfUH  urows  by  formation  of  new 

**Hf<„*^.]t*int.jitj,  11^  the  uterus  develo|>3, 

*^  has  f»nly  a  h>oge  attachment  to  the 

U>%vtT  <;egnient  of  the  wotnb, 

Prti^maK,     At  the  ^ame  time  with  the  changes  already  mentioned 


Intonml  riiumulur  tiiycr    (DkvilLK.) 
rt^spLalun  (if  Miteflof  ul^rttii:'  wath  h,  tri- 
<itiMtilAr   burtdit;   e.    flbrv*   rtinnlnir   lu   Ibc 
tubes ;  ^»  (f.  of1lU'f?»  of  tulipa  ;  c.  f*  tranfivern; 
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there  apjjear  marked  altenitlonR  in  the  pisitirm  of  the  aterus,  viirviri^ 
from  time  t<i  time  as  preg^nancy  advaiices.  During  tlie  fii'st  and  ,sc*coir1 
month:^  th*^  incrtia,siii^  nhe  and  wt;i|f|it  of  the  rn^an  raiise  it  to  as?iiime  a 
somewliat  lower  position  in  the  pidvi**  eavity,  with  btit  little  alteration 
of  the  normal  axis.  But  during  the  ihini  month  a  f^till  greater  increase 
in  ^v£v  and  weight,  in  conjunction  with  the  force  of  gmvity  acting  upon 
the  upper  end  of  the  uterine  lever,  catises  tlie  fundus  to  iall  forward^aud 
a  ciiri'C'^piMHling  rise  of  the  cervix  to  take  place.  There  is  an  increa&e 
in  the  nt>rmal  antcver?iion  of  the  uterus, 

Sincej  during  the  first  tliree  mouths  of  pregnaney  the  enlargement  h 
principally  in  the  an tero- posterior  and  lateral  diameters,  the  uterus 
remains  within  the  true  pelvis,  the  fundus  not  rising  above  the  symphysia 
pubis.  In  the  early  part  of  the  fourth  mouth  the  longitudinal  increase 
becomes  apparent,  and  the  growing  uterus  can  no  longer  beaecouiniO' 
da te*l  within  its  former  boundaries;  it  iH^Lri*^!!^  to  rise  above  the  p<'lvie 
brim  ;  at  the  fifth  month  it  fills  tiie  hypogastriuoi,  and  at  the  sixth  it 
reaches  to  the  level  of  the  umbiliens. 

At  about  eight  and  one-half  months  the  fundus  is  nearly  in  contact 
with  the  ensifonn  cartilage,     (Fig.  12^.)     Within  the  last  two  weeks 

of  pretrriHney  the  uterus  sinks  mom 
dccfily  in  the  true  pelvis,  and  assumes 
a  Ii»wer  |iosition  than  I jefore,  the  fundus 
r^\sting  downward  and  forward  fronj  7 
to  8  cm.,  2 J  to  3 J  inches^  below  tiie 
en>iforni  cartilage.  This  sinking  of  the 
Uterus  is  termed  lightening*  In  pri- 
miiKine  tlie  descent  of  the  ]ircgnant 
uterus  within  the  true  i>elvig  is  iuoi*q 
noticeable,  because  of  tlie  greater  ri- 
gidity of  the  ab<lominal  walls.  The 
descent  of  the  f*etal  hoad  into  the  jiel- 
vic  brim  during  the  last  weeks  of 
u  te  ro-ge  s  ta  t  i  o  n  a  if o  rd  s  sji  t  i  s  fa  e  to  ry  e  v  i- 
deneethat  the  pelvic  inlet  is  relatively 
ample. 

The  position  of  the  uterus  is  infln- 
rneed  also  by  the  posture  of  the  woman* 
When  she  stands,  the  body  of  the 
uterus  is  snpjmrtwl  by  the  anterior 
abdominal  \Yall ;  when  she  is  in  the 
reeuinlH^nt  postun^  it  rest^  agaim^t  the 
vertebral  column,  w^ith  the  fundn^n  a|>]irmehmg  the  diaphragm;  %vhcn 
in  a  lateral  posture,  it  gravitates  to  tlie  de|)cn(lcnt  side. 

After  the  bi>dy  of  the  uterus  lia^^  risen  out  of  the  lower  pelvis  its  axis 
is  gcnemlly  inclined  to  the  right,  and  the  uterus  h  rotated  somewliat  to 
the  right,  its  anterior  surface  looking  towanl  that  ^ide, 

pROPERTiKs*  The  foregoing  changes  in  the  uterus  imply  the  assump- 
tion of  Dew  and  unusual  properties.  The  muscular  walls,  with  their 
enormously  hypertrophied  fil>res,  are  yieldiug  and  elastic,  Tliis  elas- 
ticity permits  of  the  movements  of  tlte  lietal  body  eommon  to  this 
period  of  ge3t0tion.     The  uterus  grailnally  aeqnires  an  increased  irrita- 
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UEtjTy  and  r^ponds  more  readily  to  stimalation  of  its  mosoular  fibres. 
Growing  oontiactility  causes  the  physiologioal  phenomena  of  painless 
and  punful  contractions  common  auring  the  later  weeks  of  pr^nancy. 

Hi  (tanriz.  Many  varying  opinions  exist  as  to  the  part  played  by 
tbe  cervix  in  the  general  uterine  enlareement.  Discussion  in  this  place 
iiiiDiiecessary ;  it  is  sufficient  to  say  that  the  weight  of  evidence  favors 
Ae  belief  that  the  cervix  has  a  limited  share  in  the  formation  of  the 
lidlT  developed  body  of  the  pregnant  organ.  As  previously  stated, 
donitt  the  first  three  months  of  pregnancy  the  growth  is  about  equal 
.  in  all  parts  of  the  uterus,  the  cervix  reacting  a  length  of  little  more 
tku  6  cm.,  2  inches.  The  assumed  shortening  of  &e  cervix  durine 
tke  later  weeks  of  pregnancy  is  only  apparent.  The  actual  length  of 
Aeeervix  remains  uncUminielied  till  the  onset  of  labor. 

The  hyperemia  which  attends  the  development  of  the  cervix  occap- 
aou  a  physiological  softening  of  the  tissues,  manifested  first  in  those 
portioDS  of  the  cervix  in  which  the  least  resistance  is  encountered, 
TIL,  under  the  mucous  membrane  at  the  os  externum,  and  extending 
tknee  from  below  upward  toward  the  os  internum,  the  progress  of  the 
nAenin^  being  relatively  more  rapid  toward  the  end  of  pregnancy. 
The  foUicles  of  the  cervical  mucous  membrane  furnish  an  abundant 
npdv  of  thickened  secretion,  filling  the  canal  and  forming  what  is 
ouled  the  '^mucous  plug."  The  orifices  of  the  mucous  follicles  fre- 
quently become  occluded.  The  sacs  then  become  distended  with  their 
ovn  eecretion,  and  project  from  the  surface  of  the  mucous  membrane, 
ionning  the  Nabothian  ovules.  The  cavity  of  the  cervix  is  dilated 
ind  fannel-shaped,  admitting  the  finger-tip  to  or  through  the  internal 
OB  in  tbe  last  month. 

Daring  the  later  weeks  of  gestation  the  cervix  measures  4  cm.  (firom 
l^to  1|  inches).  Immediately  before  labor  the  vaginal  portion  of  the 
cervix  projects  less  and  loss  into  the  vagina;  the  apparent  shortening 
being  due  to  the  swelling  of  the  vaginal  walls  and  of  the  tissues  at  the 
junction  of  the  cervix  and  vagina,  and  to  the  traction  exerted  by  the 
longitudinal  and  diverging  muscular  fibres  of  the  corpus  uteri.  In 
primiparae  the  changes  in  the  cervix  begin  at  an  earlier  period,  owing 
to  the  greater  resistance  of  the  tissues  of  the  uterine  body. 

The  Adnexa.  The  folds  of  the  broad  ligament  gradually  become  sepa- 
"'ted,  and  at  the  end  of  pregnancy  the  ovaries  and  Fallopian  tubes  are  in 
rfci^e  contact  with  the  uterus,  the  ovaries  assuming  a  vertical  position 
above  the  pelvic  brim,  the  left  ovary  being  accessible  at  times  on  palpa- 
^i'^n.  The  tubes  are  vertical.  The  thicikened  round  ligjinients  may  be 
^letected  during  a  contraction  ;  the  location  of  their  upper  ends  gives  a 
<*lwe  to  the  seat  of  the  placenta.  If  these  cords  run  from  the  middle  of 
Poiipart's  ligament  halfway  up  the  uterus,  a  high  position  of  the  jjlacenta 
*-^  determined.  Conversely,  ligaments  reaching  high  on  the  ovoid  point 
to  a  lower  placental  insertion.  Round  ligaments  converging  on  the  ante- 
rior face  indicate  posterior  implantation,  while  convergence  behind  gives 
Earning  that  the  incision  for  Caesarean  section  will  start  a  vigorous 
bemorrhage  as  the  operator  opens  the  anterior  uterine  wall. 

The  Pelvic  Peritoneum,  in  its  relation  and  disposal,  undergoes  marked 
changes,  in  regard  to  which  there  is  not  entire  unanimity  of  opinion. 
^  is  obvious  that  the  peritoneum  on  each  side  of  the  uterus  must  be 
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elevated  to  a  considenible  extent  daring  pref^nnney,  bnt  with  refer- 
ence to  tl>e  fK^ritoneuni  covering  the  anterior  and  posterior  tbssie — the 
vesico-iiterine  oiil-do-Siie  and  tliat  of  D^jiiglai^ — there  i^  ^rnne  differ- 
ence of  opinion.  Polk  liulds  that  these,  tt^o,  are  rai.^ed  hj  the  meehan- 
iL-al  action  of  the  uterus  during  its  growth,  which  at  the  .same  time  strips 
the  peritooeum  from  the  bladder.  On  the  other  hand,  the  oliservations 
tjf  Webster  on  frozen  i^ections  geem  to  prove  that  the  flofira  of  tlie  two 
foss:e  mentioned  are  sm  low  during  prej^naney  as  in  the  nul]ii>aroiiB  state- 
According  to  the  hitter  author,  the  bladder  h  stripped  of  it;*  peritoneum 
by  the  sinking  of  the  pelvic  floor* 

Tbe  Vagiaa  partakes  of  the  increastHl  nutritive  activity  of  pregnanny. 
Growing  vascularity  causes  thickening  and  softening  of  the  mucous 
merabraue,  which  famishes  a  more  abundant  secretion.  The  enlarged 
vessels  of  the  venous  plexu:?  inipiirt  a  bhiish  or  violet  color  to  the 
vagina.  The  vagina  h  increased  in  length,  and  thouf^h  it  is  drawn 
upward  by  the  uterns  during  preg^nancy,  the  cohunn?^  of  the  anterior 
wali  frequently  protrude  from  the  vulva.  Tlie  swoUen  papilla?  cause 
the  mucnns  membrane  to  pre-^ent  a  granular  feel  to  t!ie  examining 
fin£rer> 

The  External  Oenitak  ^hare  in  these  changes.  The  largely  deVLd- 
ojM^d  bIcKKlvcs,^eLs  and  lympluitics  an<l  tlie  increased  vascular  tensiun 
induce  a  condition  of  jsoftcning  and  inflltmtion  w^hieh  caui*cs  the  vulva 
to  gupe  and  to  appear  jwirticularly  prominent.  Tlie  venous  tnrgescence 
gives  to  the  vtdva  a  dusky  hue.  The  increaseil  vascularity  results  in  a 
condition  of  great  functional  activity  on  the  part  of  the  sweat-glands 
and  sebm'eous  follicles. 

The  Pelvic  Floor  undergoes  a  downward  displacement  during  preg- 
mincy,  whith  by  the  end  of  gestation  results  in  nearly  doubling  the 
'lin-di stance  from  symphysis  to  coccyx* 

The  Articulatioiia  of  the  Pelvk  are  softened  by  an  increased  vascularity 
of  the  iutor-articnkr  cartilages.  The  symphysis  pubis  is  the  joint  most 
affeete<l  ;  it  is  to  an  extent  loosened,  thus  permitting  a  limited  degree 
of  mobility  toward  the  end  of  pr^nancy.  As  a  rule^  these  changes  in 
the  articulations  contribute  very  little  to  the  enlargement  of  the  pelvis. 
Should  they  become  pn.)nounced,  tliey  may  give  rise  to  great  incon- 
venience in  locomotion*  Thesacro-coceygeal  articulation  is  mobile  in  all 
women  i hiring  the  first  fifteen  year©  of  the  child-bearing  i>eriodj  and 
during  the  expulsion  of  the  child  permits  recession  of  the  coccyx  to  the 
extent  of  one  inch. 

CbEeral  Changes.  Pixgnancy  is  the  cause  of  numerous  and  impor- 
tant changi?s  in  the  maternal  oi^mism  at  large.  Although  diffeiTiit 
l>arts  of  the  body  an<I  numerous  physiological  functions  arc  involved,  they 
are  not  all  equally  affected.  These  changes  are  manifest  jmrtieukrly 
in  the  nervous  and  tlie  circulatory  systems*  Pregnancy  being  a  physi- 
ological process,  the  organism  displays  great  adaptability  in  meeting 
these  change*!  conditions.  The  pregnant  woman  breatheSj  provides  noiir- 
ishmentj  secretes  and  excretes  not  only  for  herself  but  for  tlie  growing 
fojtus  as  welL  The  normal  woman  is  perfectly  able  to  meet  these  addi- 
tional demands  when  occurring  within  certain  limits,  beyond  which 
disturbances  of  health  are  likely  to  supervene.  In  most  instances  there 
is  an  ajjparent  improvement  in  the  general  health  during  gestation,  as 
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ttoq^  an  extra  store  of  eiierg7  were  being  aoaamnlated  for  tiie  ooming 
oriflil  of  partarition. 

CiBCULATDBT  Chanoeb.  Headachea,  ringing  in  the  eare,  flushed 
fve^  cudiao  nalpitation,  and  djapnoeay  which  are  oommon  symptoms  of 
pMMDGjy  lea  the  older  practitioners  to  think  that  there  was  present  a 
mmtira  of  plethora,  in  oonseqnenoe  of  whidi^  thirty-five  years  ago, 
itiM  a  ccnnmon  practice  to  penorm  venesection  upon  prq^nant  women. 
Nov  that  the  blood  conditions  are  better  understood,  sach  practices 
hve  very  properly  become  obsolete. 

The  blood  is  somewhat  altered  in  composition  and  increased  in  quan- 
%.  Extrone  changes,  formerly  believed  to  take  place,  do  not  occur  in 
kudqr  gravida.  Daring  pregnancy  the  watery  elements  and  the  pro- 
poitioQ  St  white  corposc^  are  increased.  In  general,  the  albuminous 
wtitnentB  are  diminished.  After  parturition  large  quantities  of  excre- 
wolitioiis  material,  from  both  the  foetal  and  the  maternal  organisms, 
« thrown  into  the  blood.  It  is  reasonable  that  the  blood  should  be 
isewawd  in  quantity  during  pregnaucy,  for  the  amount  necessary  before 

ff'KHl  would  be  inadequate  to  meet  the  additional  requiremente  of 
natrition.  The  condition  is  not  a  true  plethora,  but  simply  an 
isoraJBe  in  the  amount  of  serum.  The  diet  of  the  pregnant  woman,  as 
vdl  m  her  hygienic  surroundings,  profoundly  affect  the  quality  of  the 
hlooi  Unsoiteble  diet  and  unhygienic  surroundings  may  cause  a 
ooditioa  of  marked  ansemia  and  hydrsemia.  The  extra  nutritional 
denuids  must  be  met  by  careful  attention  to  the  two  elements  men- 
tioiel  Changes  in  the  blood  are  most  pronounced  at  the  close  of  ges- 
tUioD,  the  decided  increase  in  the  fibrin  factors  is  often  evidenced  by 
thiombotic  tendencies  at  this  time  and  shortly  after  labor. 

Disturbances  often  follo%v  these  changes  in  the  circulatory  system. 
At  first,  ]>alpitation  is  j)urely  sympathetic  in  character,  but  latterly  the 
pressure  on  the  diaphragm  from  the  growing  uterus  interferes  directly 
with  the  heart's  action.  Qixleraa  not  infrequently  results  from  the  alter- 
ations in  the  character  of  the  blocxl. 

It  has  long  been  taught  that  the  left  side  of  the  heart  undergoes  hyner- 
trophy  in  the  gravid  woman.  It  has  recently  been  shown  that  there 
w  no  actual  increase  in  the  size  of  the  heart  during  pregnancy.  The 
apparent  enlargement  is  due  to  displacement.  That  no  hypertrophy 
<*curs  has  been  proved  by  observations  upon  the  weight  of  the  heart  in 
Women  dying  in  the  later  months  of  gestation.  No  increase  in  weight 
kasbeen  obfwrved  to  meet  the  increasing  demand  upon  the  circulation 
*8  pregnancy  advances. 

The  spleen  increases  in  size,  as  does  also  the  liver.  Fatty  degenera- 
tion oc3urs  in  both  viscera.  The  thyroid  gland,  by  reason  of  its  nutri- 
tional and  circulatory  relations,  undergoes  an  increase  in  size,  and  in 
vomen  who  possess  a  tendency  to  enlargement  of  this  gland^  pr^nancy 
inay  gtill  further  stimulate  its  growth. 

Rkpira.'tory  Changes.  The  enlarging  uterus  acts  mechanically  to 
n>0(lify  respiratory  movements.  Upward  pressure  upon  the  diaphragm, 
'rfacing  the  longitudinal  diameter  of  the  cnest,  prevents  free  respiratory 
^ion,  notwithstanding  the  fact  that  the  transverse  diameter  of  the  lower 
tiiorax  is  increased.  As  the  end  of  gestetion  approaches,  the  uterus 
^nks  slightly,  thus  materially  relieving  the  hitherto  embarrassed  circu- 
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lation  and  resplratioD.  Sinogj  during  pregnaocj^,  the  quantity  cf  bloml 
to  be  purified  h  iucreased,  it  follows  that  there  miigt  be  an  in:reaHe  in 
the  amount  of  e-arbonic-acid  gas  excreted  bv  the  lungs*  Cough  and 
dyspncea  may  be  entirely  ^sympathetic  when  occurring  during  the  oarly 
moiith;^  of  precrnancvj  but  iu  the  later  weeks  there  exists  a  distinct 
meehanicaL  cau.se  for  such  symptoms.  8uch  evidences  of  disturbanfX!  are 
more  frequently  the  result  of  a  twin  pregnancy ^  or  of  amniotic  dropsy. 

Nutritional  and  Digestive  CtiAxoEs.  Upon  the  digestive  sys- 
tem reste  the  responsibility  of  providing  nutritional  elements  to  me*>t  the 
greater  demand.  Larger  quantities  of  food  are  required,  and  it  follows 
that  there  must  be  an  iucrease  In  digestive  activity,  as  well  as  additional 
work  for  tlie  excretory  oq^ns  to  perform.  Digestive  disturbances^ 
includinir  nausea  and  vomitiiigj  are  so  cum  m on  in  the  early  months  as  to 
he  an  almost  constant  coooomitaut  of  pregnancy.  They  arc  present  in 
tlje  vast  majority  of  i^ses  during  the  sei'ond  and  third  mouthsj  gradu- 
ally disappesinug  as  pi-egnaney  advancr*s.  With  their  t^ssation,  appetite 
usually  returns,  the  digestive  activity  is  iuercELsed,  and  there  is  marked 
improvement  in  t!ie  general  nutrition.  Irrespective  of  the  growing 
uterus  and  ovum,  and  often  even  despite  nausea  and  vomiting,  there  is 
normally  a  steady  gaio  in  body-weight.  Although  constantly  progres- 
sive, the  gain  ts  most  marked  in  the  last  two  months,  and  for  the  entire 
period  of  gestation  it  amounts  to  from  ten  to  fifteen  pounds-  The  fat  is 
the  tissue  most  largely  increased;  it  is  de|>osited  ijartienlarly  in  tlie  mam- 
mary glands,  about  the  buttocks,  in  the  abduminal  jmrietes,  and  omen- 
tum, The  figure  becomes  fuller  and  rounder.  This  incroahc  of  stored 
potcnttal  energy  is  to  be  utilized  after  delivery^  when  thephysiLud  jjiiwers 
arc  taxed  by  lactati^m. 

PuERPEEAL  Osteophytes  sometimes  develop  on  the  inner  sur- 
face of  the  frontal  and  parietal  bones.  They  are  irregular  in  outline 
and  are  composed  of  c?aleium  carbonate,  traces  of  phosphateSj  and  organic 
matter.  They  are  not  peculiar  to  pregnancy,  and  may  sustain  some 
relation  to  the  calcareous  changes  in  the  placenta  and  to  the  forthcoming 
milk  secretion. 

There  is  no  material  alteration  of  the  body  temperature  during  preg- 
nancy. 

Changes  in  the  Skin,  the  Gait,  and  the  Osseous  System. 
The  hair  foUicleSj  the  aebaeeons  and  sweat  glands  are  more  active  during 
pregnancy*  It  has*  been  stated  that  the  growth  of  hair  is  invigorated  at 
this  time,  Pigmentations^  (K!curring  in  i:?tilated  patches  over  the  body, 
are  often  observed;  these  are  particularly  noticeable  upon  the  abdomen, 
the  face,  and  around  the  nipples,  the  primary  and  secondarj-  areolae.  A 
dark  pigmented  line,  the  linea  nigra,  is  frequently  observed  extending 
from  the  umbilicus  to  the  symphysis,  and  sometimes  eonlinued  to  the 
ensiform  cartilage*  These  pigmentations  vary  in  different  subjects,  being 
more  marked  in  brunettes  tlian  in  blondes.  After  parturition  they  are 
diminished  in  intensity,  but  rarely  dis^appean 

In  pn^gnaney  there  is  a  marked  change  in  the  gait  and  carriage,  par- 
ticularly miticeable  in  short  women*  In  order  that  the  equilibrium  may 
be  maintained,  the  head  and  shonklcrs  are  thrown  backward. 

Bemuse  of  the  drain  on  the  osseous  elements  of  the  blood,  a  fracture 
occurring  during  pregnancy  does  not  umte  readily. 
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Ubihart  Changbel  The  kidneys,  which  are  sappoeed  to  be  en- 
;  hqjedy  famish  a  more  abandant  supply  of  oriDe  of  a  lower  speoilSo 
;  m^.  This  fanctioiial  aotivit^  is  dae  to  increased  arterial  tension. 
The  ^lalitalive  changes  in  die  nnne  are  an  increase  in  the  chlorideS|  and 
t  diminntion  of  the  phosphates  and  solphates,  which  are  used  by  the 
gfoviiig  foetus.  The  pemde,  kiestein,  citen  found  upon  the  cold  orine 
d  pngoant  women,  is  not  peculiar  to  prq^noy;  it  is  observed  under 
oAercooditions,  and  even  in  the  opposite  sex. 

Sonetimes  lactose  makes  its  appearance  in  the  urine  during  the  later 
idbof  pregnancy,  and  during  Winning  lactation.  The  proportion 
drpeads  upon  tiie  relation  of  suppfy  and  demand,  diminishing  as  the 
Uuee  ie  established. 

Hm  writer  has  determined  by  observation  of  a  large  number  of  cases 
Ait  faom  5  to  10  per  cent,  of  pr^nant  women  have  a&uminuria,  usually 
■Mil  in  quantity  and  extending  over  short  periods  only.  It  is  more 
ibly  to  be  present  durine  parturition  than  pregnancy,  and  is  especially 
ifttD  follow  a  long  and  dimoult  labor. 

Gbavgeb  in  the  Nervous  System.  Marked  changes  in  the  mental 
ehnBleristics  of  the  woman  are  common.  She  may  become  fretful, 
peefiah,  irritable,  and  at  times  unreasonable.  The  tendency  to  emo- 
tfaml  disturbances  is  increased.  The  nervous  system  becomes  extremely 
ifgBMonable.  Home  surroundings,  whether  agreeable  or  not,  may 
oert  s  profound  influence,  either  for  good  or  for  evil.  Slight  ailments, 
whidk  St  other  times  would  affect  the  nervous  system  but  little,  may 
have  an  engserated  import  These  symptoms  may  progressively  increase 
b  inleiiMt^  till  during  the  latter  part  of  pregnancy,  or  soon  after  labor 
tenpomj  or  even  permanent  melancholia  or  mama  may  result 
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Mi^HODj  clearness,  and  pen*peotive  are  not  more  neoeseafy  to  the 

stuflent  ill  k*arning  the  sigoa  of  pregnancy  than  is  the  acquisition  of  a 
hahlt  of  order  I J  prrx^ednre  to  the  practitioner  in  making  a  diagnosis  of 
this  condition.  The  difficult  cases  are  niimy;  the  result  of  error  is  ridi- 
ciile>  Vander  Veer  has  collected  sixty-eight  instances  of  operation  on 
supposed  pathological  growths,  some  of  the  operators  being  men  of  nota 
The  laity  imagine  that  it  cannot  Iw  hard  to  tell  wliether  or  not  there  is 
a  child  in  the  womb,  and  often  insist  ujion  a  positive  conclusion .  This 
d  em  a  ml  is  strongest  in  the  early  weeks  when  the  signs  are  fewcsit  and 
faintest,  A  relatively  large  amount  of  space  has,  therefore,  l>een  ae*;orded 
to  the  changes  in  the  second  and  third  months,  and  to  their  literature, 
whereas  tlie  later  major  signs  are  our  common  property^  whose  histoiy 
may  be  omitted  in  this  short  chapter. 

In  addition  to  the  main  question — whether  certain  indications  are  or 
are  not  present — the  examination  will  necessarily  touch  on  the  possibility 
of  the  diseases  that  simulate  each  sign;  the  estimate  of  the  period  to 
which  gestatfi>n  has  advantied,  in  order  to  collate  all  the  signs  due  at 
that  periml,  and  the  quoriei^  whether  tlie  pregnancy  h  normal  or  abnormal, 
the  child  aliv^e  or  dead.  Many  other  fact*^,  very  nearly  coimectetl  with 
the  subject-matter  of  this  chapter,  but  more  commonly  inquired  into  a 
month  before  labor,  arc  relegated  to  the  antepartum  examination,  which 
mjiy  be  found  under  the  chapter  on  the  ilanagement  of  Labor.  In  quijc- 
zing,  one  asks  concerning  each  sign:  what  its  i-haracter  is,  its  cause,  the 
methtxl  by  which  it  is  I j rough t  out,  its  location,  the  date  of  appearance 
and  dunition,  anrl  wliat  conditions  other  than  pregnancy  may  counterfeit 
or  develop  it.  Onlv  tli rough  bedside  instruction  esin  the  student  leam 
the  look  of  the  aa^ola  or  acquire  skill  in  palpation  and  auscultation. 

The  fo  wr  sfrps  of  ih  e  era  hi  in  at  to  n  ft>l  h » w  an  ob  v  i  ox  is  onler  :  His  to  ry 
from  the  patient;  physit*til  explomtion,  nmtnniary,  abdominal,  iK'lvic. 

L    IllisTuKV. 

The  I'hief  symptoms  obtainable  from  the  patient  are  ct^ssation  of  men- 
struation, nausea^  enlargement  of  the  breasts  and  abdomen,  and  quick- 
ening. 

Suppression  of  MenB6s.  After  conception  menstruation  ceases.  This  is 
usually  tiie  first  sign  to  draw  attention  to  the  Oimdition.  "  In  a  woman 
of  previously  regular  menstrual  habit,  and  in  the  absence  of  other  appre- 
ciable causes  of  amenorrhcea,  the  arrest  of  the  catamenia  is  to  be  regarded 
as  strong  presumptive  evidence  of  pregimncy;*'*  The  importance  of 
this  evidence  increases  after  the  second  omission,  since  belated  ai^jiear- 

■  &>AetilIft1»  of  Olwtetrlcflt  hj  Cha.r1e«  JewcU.    Lea  Bra*  A  Oo.»  FlitlAM  1^7.    Tmm  thl«  hook  Qm 
wilter'%  ^laiwIflcmUon  la  oAfBJy  drawn,  wLih  nmcli  mom  besides. 
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tnce  of  the  flow  for  a  few  days  to  two  weeks  is  not  uncommon.  Ifc  is 
most  weighty,  as  indeed  may  be  said  of  all  the  signs,  when  it  corresponds 
in  time  with  the  size  of  the  uterus  and  the  usual  date  of  appearance  of 
the  other  evidences  of  pregnancy. 

Three  things  lessen  tne  value  of  this  sign  : 

0.  There  are  other  causes  of  amenorrhcea.  These  are  mainly  anaemia, 
tuberculosis,  chilling,  delay  in  menstruation,  emotional  causes,  nephritis, 
as  well  as  change  of  climate,  obesity,  the  menopause,  pelvic  innamma- 
tioDs  and  tumors,  and  an  irregular  menstrual  habit.  Newly  married 
women  or  those  fearful  of  the  results  of  wrong-doing  are  rather  prone 
to nm over  their  time;  the  sea  voyage  checks  the  flow  with  our  immi- 
grants; or  the  climacteric  may  arrive  early. 

6.  An  apparent  menstruation  may  take  place  in  early  pregnancy.  This 
is  infrequent,  so  that  a  woman  who  is  unwell  regularly,  however  scantily, 
is  almost  always  wrong  in  her  suspicion  of  pregnancy.  When  a  periodic 
flow  does  occur  during  gestation — and  a  woman  calls  any  more  or  less 
periodic  flow  her  courses— careful  questioning  will  elicit  evidence  of 
lessened  quantity,  a  thin  or  serous  cliaracter,  or  some  variation  in  typical 
increase  and  tapering  oflf.  Such  flow  rarely  takes  place  after  the  third 
month,  when  the  decidua  reflexa  and  vera  have  no  longer  a  cavity 
between  them.  The  source  lies  usually  in  some  lesion  of  the  cervix,  in 
an  endometritis  or  polyp,  or  even  in  a  placenta  that  is  prtevia.  A 
patient  illegitimately  pregnant  not  infrequently  denies  amenorrha?a,  or 
places  the  last  period  later  than  the  true  time.  The  denial  may  be 
volunteered  in  the  hope  that  during  local  treatment  a  sound  will  be 
passed.  A  few  cases  have  been  reported  wherein  menstruation  appar- 
ently continued  throughout  pregnancy,  or  took  place  then  only. 

c  Pregnancy  sometimes  begins  in  patients  not  mauitruaiing.  Concep- 
tion may  occur  before  the  function  is  established,  as  is  de  rigueur  among 
certain  of  our  Indian  tribes;  or  after  the  function  has  ceased;  or  it  may 
take  place  during  the  physiolofrical  amenorrlKPa  of  lactation;  or,  lastly, 
in  th():;c  who  are  in  the  habit  of  skipping!;  periods.  It  should  be  said  also 
that  imprt^gnation  ha{>pening  just  before  a  ])oriod  may  affect  it  little. 

Nausea  and  Vomiting.  This  is  a  frecjuent  aeconipaninient  of  early  preg- 
nancy, ranging  from  an  occasional  qualm  to  inability  to  retain  any  food, 
his  a  reflex  from  the  stretchintr  of  the  uterine  muscle-fibres  and  nerves 
or  fn>m  pressure  in  the  pelvis.  Occurring  late  in  pregnancy,  pressure  and 
^li-^plaofMnent  explain  it.  The  gnules  or  degrees  may  be  placed  in  the 
f<>ll(>\vin<r  clinical  groups:  {(f)  Nausea  absent  or  slight  in  a  considerable 
I^^Tt-entaife  of  ca*;es  ;  (/;)  nausea  with  occasional  vomiting  during  th(» 
'^'''ond  and  third  calendar  months  (fourth  to  thirteenth  weeks) — a  very 
^"luiKui  condition  ;  (c)  long-continued,  distressing,  del)ilitating,  but  not 
uanijcrons,  retching  and  vomiting;  (d)  vomiting  imperilling  the  health, 
aiiil  (^')  threatening  lite.  The  disorder  is  generally  a  morning  sickni^ss 
y  Hrst  rising,  or  may  be  oidy  after  meals,  or  solely  when  the  stomach 
'^  <'nij)ty.  Infrequently  it  begins  soon  after  conception,  and  may  last 
^l>r'»uir|i(nit  gestation. 

Its  value  as  a  witness  to  pregnancy  is  scant,  since  it  occurs  in  gastric 
^"^tarrli,  chronic  nephritis,  and  as  a  n^flex  in  ])elvic  disorders  an<l  many 
'»tli(Ts.  If  it  has  always  appeared  at  a  given  tim(^  in  previous  j)n'gnan- 
^'''>,  it  has  some  weight. 
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SalivatloE  many  times  aacompanie.s  the  sickness.  The  secretion  is 
temiciouij  and  (lifficult  of  ex|>ectoratioii,  hpnc^e  the  name  *^  spitting  cx^t- 
ton/'  Heartbtirii^  ubuQrnial  appetiti?9j  longing  or  loatliing  towaitJ  vari- 
ous stranj^e  articles  of  foutl,  toothackesj  aud  the  like,  may  be  present, 

Enlargemeut  of  the  breastB,  with  throbbing^  tingling,  stretching  fnl- 
ness,  or  secretion,  may  be  complained  ofj  with  tenderness  of  the  nipples, 
and  the  patient  may  have  noted  that  her  *  Rothes  are  too  tight,  but  all 
these  are  matters  belonging  to  the  physitml  cxplomtion.  We  need  oidy 
mention  irritability  of  the  l>ladder  and  altered  or  perverted  seusationsj 
to  dismiss  them  an  of  no  moment. 

Qmckemiig  is  the  sensation  imparted  to  the  mother  by  fcetal  move- 
ments, from  the  least  tremulous  flutter  to  |)ainful  soraersaiilts  that  keep 
her  awake  with  acute  jmin.  The  motion  is  usually  [lerceived  midway 
in  prcgnruiey,  yt't  may  be  felt  in  pn^g nancies  other  than  the  first  as  early 
as  the  third  monthj  or  it  may  uever  be  diseovered  throughout.  Its 
importiince  lies  wholly  in  the  mind  of  the  laity.  Movement  of  gas  in 
the  bowel  counterfeits  it,  and  mtiseidar  eontractious  in  tlie  l>elly  walK 
Or  the  sensation  may  exist  only  in  the  imagination,  t-essation  of  motion 
may  be  due  to  death  of  the  fcetns,  but  tcmj>orary  or  even  permanent 

Dppage  of  these  feelings  on  the  mother*  s  part  is  not  inc?om[mtible  with 

living  child. 

IL    Mammary  Signs, 


Summar*j  f/Si^nM  and  Approxirmiie  Daic. 

1.  Incrta.Bed  siied  *  nnitulitr  Ibel       .        ..,,*'] 
'I,  Veiii«        .        , *        ,        .        , 

S,  ChAii^ea  Ju  prlomff  areoi*^  plfmeuuiUou,  elevftilon^ 
wrtukMiig,  MLIdefl   t        *       h.        '       ,       «       *       > 

4.  MUk         / 

5.  Svoondnqr  areola  .,,,.♦.,» 


End  qT'M  iDonthJ 

Sd  mottih. 
Mh  month. 


1*  The  Breast  Enlargemeat  nf  pregnancy  differs  from  simple  fat  deposit 

by  the  iirmness  a[id  k nutty,  uneVL-n  character  to  the  touch.  This  Is  doe 
to  increase  in  size  and  number  of  the  inland tdar  lobules,  swelling  of  the 
connective  tissue,  and  increased  deposit  of  fat  between  the  lobules.  In 
the  early  months  the  change  is  to  be  distinguished  most  clearly  at  the 
edge,  but  later  the  strings  of  nodules  or  tiny  grape-clusters  seem  to 
extend  toward  the  centre,  Htill  later  a  certain  relaxation  in  the  whole 
breast  is  seen*  The  tension  may  stretch  the  skiu  into  silvtry  lines,  like 
tbestriations  on  the  abdomen^  and  these  constitute  permanent  lurirkings, 
often  pnrplish  in  color. 

2.  The  Veins  enlarge,  forming  a  blue  traeery  under  the  skin  or  slightly 
elevated  above  it.  They  run  across  the  breast  and  into  or  around  the 
areola.  To  bring  them  out  fully  the  centre  of  the  breast  may  be  circled 
with  pressure  for  a  moment,  preferably  in  a  bright  light  that  strikes  the 
surface  obliquely* 

3.  The  PrimaTy  Areola*  Pro  mentation.  The  darkenetl  base  on  which 
the  nipple  stands  becx)mes  in  womeu  of  the  brunette  type  the  seat  of  a  pig- 
ment deposit  that  renders  it  not  unlike  the  tint  of  the  negro's  skin,  ranging 
from  reddish-brown  and  brown  to  black,  the  depth  of  color  usually  de- 
pending on  the  patient's  complexiou.     In  very  light  blondes  there  may 

1  In  tbtfl  cb&pter  the  word  "  Enootb '  deaotes  the  calemlAr  roontli 
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ElkvaTION  of  tlie  areola  is  common  in  fair  women*  The  pnffjr  tliiek- 
ening  and  f^ema,  raising  the  surface  slightly^  level  or  rounded^  likea 
tiny  breast  on  the  breast,  are  readily  brought  out  or  accented  by  gendj 
patting  the  surrounding  skin  ou  the  atretc^h. 

Wrinkling  or  eontractility  of  the  areola  is  produced  by  the  incmise 
in  sensibility  and  siKe  of  the  subareolar  muscle.  These  bands^  raojitlj 
ciretikr,  are  2  mm.,  ^  inch,  in  thickness,  acconliog  to  Testut,  Frio- 
tloD  or  cold  or  emotion  will  cause  contructionj  thereby  puckering  the 
skin  of  the  areola  over  them,  and  throwing  the  nipple  forward*  Tliis 
is  in  no  sense  an  erection,  although  the  pheuomenon  is  commonly  calkl 
erectility  of  the  nipple, 

Montgomery's  Follicles  make  up  two  to  twenty  fittrnW  papukr 
prominences  on  the  areola,  2-3  inm.  high.  They  are  enlarged  isebaoeous 
follicles,  and  at  times  moist,  lubricating  the  nipple.  Stretching  of  the 
skin  or  action  of  the  lunscle  of  the  areola  renders  tbem  more  easily  seen. 

4*  Mlk.  Pressure  on  the  breast  and  a  niomenf  s  dextrous  stroking  of 
the  ducLs  running  toward  and  beneath  the  areola  will  bring  eolostnim 
after  the  tliird  month.  There  may  be  branny,  dried  scales  of  it  on  the 
nipple.  It  is  water-like^  or  slightly  opaqnCj  or  later,  occasionally  yellow. 
This  is  the  most  important  of  the  mammary  gigns  in  the  woman  preg- 
nant for  the  first  time,  but,  inasmuch  as  milk  persists  in  the  breast  there- 
after, it  gives  no  help  in  other  pregnancies.  As  a  curiosity,  it  may  be 
mentioned  that  milk  has  been  found  in  virgins,  or  has  been  developed  in 
them — or  even  in  the  male- — by  nursing.  The  primitive  man  is  sup- 
posetl  to  hav^c  helped  suckle  the  young,  when  families  were  larger, 

6-  Secoadary  Areola.  Where  the  primary*  areola  fades  into  the  skin 
there  appears,  at  the  fifth  month,  a  network  of  pigment  around  a  certain 
number  of  light  spots,  eacli  tiny  circle  having  for  its  centre  the  o])ening 
of  a  follicle.  These  washed-out  spots  are  rarely  absent  altogether,  usually 
run  about  the  circumference  of  the  dark  surface,  and  may  extend  all 
over  the  breast.  Next  to  the  milk  this  is  the  most  vaUiable  of  the 
mammary  group  in  the  prlmignivida. 

Value  of  tile  Mammary  Signs.  In  first  pregnancies,  with  no  history  of 
long-continued  pelvifj  dl^eoisC,  the  changes  ennmerated  above  furnbh 
strong  presumptive  evidence  of  pregnancy.  They  are  important  Id 
conjunction  with  other  signs.  All  the  indications  are  rarely  present  at 
once  in  the  same  cxise.  After  the  first  gestation  the  signs  remain*  Vari* 
ous  ovarian  and  uterine  disortlers,  such  as  tumom,  may  bring  about 
similar  appearances,  Mitsttirbation  frequently  does  it,  in  a  certain  degree^ 
even  where  the  nipple  is  not  handled* 

In  practice,  breast  indications  help  one  in  the  unmarried  susjiect,  A 
girl  with  auienorrhcea  and  naustm  is  not  to  be  lightly  subjected  to  biman- 
ual examination  or  to  a  question  tliat  may  be  a  grav^e  insult;  but,  under 
the  pretext  of  investigation  of  the  heart  or  lungs,  the  aight  of  a  nipple 
that  shows  distinctive  alterations  will  warrant  further  steps. 

Finally,  if  pregnancy  exists,  we  look  to  the  organ ^s  fitnt^ss  for  func- 
tion, and  teaeh  the  patient  to  bring  out  a  stunted,  creviced,  inverted,  ur 
tender  nipple  by  massage  and  t  met  ion* 


DIAGNOSIS  OF  PREGNANCY. 
III.  Abdominal  Signs. 

Summary  of  Chief  Signs  and  Approximate  Date, 
On  palpation  : 

1.  Size  of  tnmor,  and  tTpical  growth     .....      From  4th  month. 

2.  Intermittent  contractions 4th  month. 

3.  Fcetal  parts ^ 

4.  Foetal  moTements [  53^  months. 

5.  Abdominal  ballottement J 

On  anacultation : 
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6.  Foetal  heart     . 

7.  Uterine  souffle 


j  4}^  months. 


Piepaiation  for  Examination.  With  clothing  unfastened  and  opened, 
and  all  waist-bands  loosened,  with  corsets  ofif  and  bladder  emptied,  the 
patient  lies  down  on  the  office  table  or  on  a  firm  bed  or  lounge.  A 
pillow  bends  the  head  somewhat  forward  on  the  chest,  and  the  shoulders 
are  preferably  slightly  raised  by  an  inclined  plane  resembling  a  bed-rest 
or  by  a  second  pillow  under  the  first.  This  forward  curve  of  the  spinal 
column  does  not  extend  below  the  scapula.  Such  a  position,  with  the 
legs  and  thighs  flexed,  relaxes  the  abdominal  walls  to  their  utmost, 
except  very  late  in  pregnancy,  when  a  straightcr  posture  is  better.  A 
sheet  covers  the  legs  and  trunk  ;  through  this  or  under  this  examinations 
may  be  made  in  most  instances,  but  one  uncovers  to  listen  with  the  steth- 
oscope or  for  thoroughness  in  obscure  conditions. 

1Hann  hands  have  a  more  acute  sense  of  touch  than  cold.  Cold  con- 
tacts will  cause  reflex  contraction  of  the  muscular  walls.  Gentle  palpa- 
tion may  bring  out  all  the  facts.  The  skilful  use  of  some  force  may 
yet  give  the  impression  of  light-handedness  by  gradual  increase  of  press- 
ure. One  does  not  prod  with  the  finger-tips  nor  play  the  piano  on  the 
surface.  With  the  finger  edges  touching,  the  facies  of  tlie  last  phalanges 
pass  along  the  uterine  walls.  This  is  one  kind  of  touch — the  circling, 
sliding  contact.  The  other  is  a  quick  push  or  gentle  thrust,  to  estimate 
the  various  resistances.  The  latter  gives  more  information,  but  is 
resented  hy  a  sensitive  surface. 

The  examination  is  made  in  due  order  :  inspection,  palpation,  auscul- 
tation. 

Inspection. 

Contour.  It  is  said  that  in  the  second  month  the  hypogastric  region  is 
flatter  and  the  umbilicus  deeper  than  normal.  Enlavgevient  of  the  abdo- 
men Ix'gins  after  the  third  month,  as  the  uterus  rises  well  above  the  l)rim 
of  the  pelvis.  Regular  increase  takes  place  until  two  to  four  weeks 
pmous  to  delivery,  when  *' sinking''  or  *Mightcning''  occurs,  the 
lower  pole  settling  into  the  pelvis,  and  the  patient  experiencing  the  com- 
'"rtof  easier  breathing  and  looser  waist-bands;  but,  on  the  other  hand, 
di>turi)e(l  by  increased  bladder  pressure.  Typical  evidences  of  settling 
a*^  abs^Mit  in  very  many  women. 

The  protrusion  of  the  belly-wall  is  not  symmetrio^d,  being  commonly 
"^^t  distinct  in  the  later  months  to  the  right  of  the  median  line,  owing 
^  the  torsion  of  the  uterus.  Fat  deposits  in  the  gluteal  regions  and 
l^er  the  hips  are  noticeable  in  addition  to  that  in  the  abdominal  wall 
Itself.    The  navel  may  protrude  as  the  development  nears  term. 
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Plgmentatioii  and  Striation.  A  long  the  median  line  of  tbe  abdomen  a 
dark  track  of  brown  is  clearly  ti-aoed  from  the  pubes  around  t!ie  navel 
and  up  to  the  ensiform  cartilage*  It  is  di^cjolored  most  in  those  with 
darker  skins,  and  is  one-eigfith  to  one- ha  If  inch  in  width.  It  iis  part  of 
the  pij^ment  dropped  in  places  where  capillaries  are  few,  along  the  front 
foetal  elosure  line,  on  the  lips,  abdomen,  vulva,  aod  perineum  (Ahlfeld), 
The  other  pigment  markings  or  spots  on  the  face  and  body  are  mostly  a 
vegetable  growth  (chromophytosis).  The  darkened  abdominal  lioe  m:iy 
be  found  in  boys,  in  virgins,  in  brunettes,  and  in  pelvic  disorders.  Tlii,^ 
change  begins  in  miil- pregnancy* 

Streaks  or  strict  resnlting  from  stretching  of  the  skin,  appear  on  the 
low^er  aljilomon.  These  *^  liueie  albicantcs''  vary  in  color  from  silvery 
white  through  pink  to  blnish  and  faint  purplish  tints*  They  aii*  wavy 
and  irregular,  and  in  direction  commonly  lie  in  concentric  zones  around 
a  centre  just  below  the  nmbi liens.  They  belong  chiefly  to  the  last 
trimester*  The  skin  injury  is  permanent.  On  the  breasts,  the  thighs, 
and  the  bnttoL^ks  the  m:irkings  are  also  seen. 

Yaime  of  Inspection  Signs.  Any  other  cause  for  abdominal  enlargement 
or  skin  tension  wilt  prfKlut^  like  effects;  tlierefore,  these  things  are  of 
no  import.    We  enumerate  them  for  completeness  in  description^ 

Palpation, 

The  signs  brought  out  by  this  means  an? :  Size  of  uterine  tumor  and 
regular  growth,  intermittent  contractions,  fcatal  parts,  foGtal  movements, 
aod  abdoniinai  ballottement. 

Size.  The  fundus  may  be  felt  as  it  begins  to  rise  two  or  three  fingers 
above  the  symphysis  in  the  fourth  month  (sixteenth  week).  At  about 
the  sixth  calendar  month  (twenty-sixth  week)  the  navel  is  reached, 
although  this  landmark  varies  so  greatly  in  its  distance  from  the  pube.s 
and  ensiform  that  it  constitutes  a  measure  of  no  great  accuracy.  The 
eosiform  is  reached  with  the  maximum  lieight  at  eight  and  one-half 
months  (thirty-sixth  week),  while  at  term  the  rounded  upper  limit  of 
the  uterus  is  somewhat  lower.  To  find  the  fundus  most  readily  the 
hand  is  laid  transversely  above  the  expected  level,  and  its  ulnar  border 
depresses  the  abdominal  wall;  this  edge  works  slowly  downward  until 
the  uterus  is  tapped  by  the  bowetj  hand* 

To  be  of  value  the  development  of  the  organ  must  be  progressive  and 
correspond  in  a  general  way  to  the  supposed  duration  of  pregnancy  as 
evidenced  liy  other  signs.  Advance  is  most  mpid  in  multigravidte,  par- 
tirularly  where  the  abdominal  muscles  are  Jax,  the  vrhole  organ  .-standing 
high  out  of  the  i)etvis;  w^th  twins  or  hydramnion,  and  in  v^esicular  mole. 
In  certain  cases  no  sinking  of  the  fundus  occurs,  nor  is  it  found  where 
the  muscular  layers  lack  tone,  or  where  an  obstruction  or  a  placenta 
holds  tlse  presenting  part  up  out  of  tbe  pelvis.  The  factors  affecting 
tfie  height  are  so  v^ariuus  that  exact  iigures  possess  scant  value. 

Incidentaliy  note  is  taken  of  pendulousness  of  the  abdomen,  excessive 
fat  deposit  J  diastasis  of  the  recti  muscles,  and  tumors  in  the  uterine  walls 
or  in  the  neighborhood. 

Foetal  Parts.  The  characteristic  to  the  touch  which  differentiates 
this  tumor  from  other  smooth,  ovoid,  or  pear-shaped  semi-iluctuating 
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nrt^ike  growths,  is  that  some  parts  are  Jmrrler,  some  softer;  that  the 
sJiJ  parte  are  of  various  sizes;  that  these  surfaces  and  knobs  can  be 
identified  as  actual  |jarts  of  a  child! — more  jwirticularly  as  the  limbs  and 
head  aud  back.  These  landmarks  may  disappear  under  a  general  resist- 
%n^  as  the  wotub-wall  contracts,  to  reaptH^ar  as  the  tension  parses  off. 
OccasioDally  tbe  face  or  the  feet  may  b<3  tiistinctly  recognizeil. 

Ffjetal  parts  clearly  felt  furnish  one  of  the  two  or  three  best  signs  of 
pf^niiQcy.  It  is  most  uncommon  to  find  a  tumor  bearing  distinct  resem- 
blinoe  in  shape  to  a  foetus.  In  cases  of  excess  of  liquor  amnii  or  tender 
or  tease  uterine  walls,  one  may  he  unable  to  outline  the  child.  Foetal 
pitfi^  may  be  detected  in  the  sixth  month  or  a  little  earlier, 

Pffital  Movements,  The  liand  kid  quietly  on  the  abdomen  detects  a 
tlimst  or  push  within  tlie  womb.  Early,  it  is  felt  as  the  gentlest  of 
throbs.  Later  the  motiou  is  either  general  or  local;  either  the  entire 
btjdy  changes  its  position  by  imrtial  rotation,  with  a  rolling,  sliding 
moiJoa,  or  else  quick  blows  are  dealt  at  one  or  more  spots;  or,  finally, 
a  prominence  tra%'els  along  under  the  lifted  skin.  To  bring  out  such 
acLJon  in  a  quiescent  fcetus  one  may  have  to  gently  push  or  toss  tlie  child. 
Tbo  motion  is  most  msily  developed   at  one  eomn  where  the  feet  are 

This  sign,  when  clearly  detected  by  the  examiner,  ranks  wilh  the  last 
in  imprtiinee.  It  may  be  simulated  by  bubbling  of  gas  in  the  bowel 
*>r  by  lociilized  contractions  of  the  abflominal  muscles.  These  rcsem- 
bbnces  Vijv  i^ud  to  be  occ-ajiioually  very  deceptive,  anil  women  tbemsclves 
art'  mi  infrequently  deceived,  but  patience  should  always  give  the 
mt-^lical  man  certain ty.  Sometimes  tbe  motions  are  rbythmic.  Failure 
to  detect  movements  does  not  necessarily  mean  a  dead  child  nor  exclude 
pr^imncy. 

The  date  of  detection  depends  on  one's  skill,  in  part.  By  the  time 
the  fn?tns  is  a  foot  long  the  impulse  is  vigorous  enough  to  feel — that  is, 
hy  the  sixth  month — often  earlier, 

Biitemal  Ballottemeiit-  This  is  the  sensation  imparted  Ijy  a  displaceable 
n»aaa  floating  more  or  less  freely  in  fluid.  A  hand  on  either  sitle  of  the 
futMltiBL,  the  operator  facing  the  motlier's  face,  may  be  able  to  push  an 
Wr^dar  bulk  to  and  fro;  or  the  fnetal  part  may  be  rapidly  moved  under 
^nand;  or,  typically  (therefore  seldom),  the  fingers  may,  with  a  light, 
JiiK'k  thrust,  drive  away  a  ball  that  bobs  back  again  against  their  tips- 
TO*  "listinctive  *'  dipping''  and  return,  or  repert^ussiou,  is  only  felt  by 
tb  poutc  of  the  abdomen  in  cases  with  ahundant  amnial  fluidj  or  in  thin 
\^fmM^  in  the  fifth  month,  through  the  fundus.  The  best  demonstration 
'*f  tbis  sign  is  to  be  had  when  the  head  is  in  the  fundus  and  is  east  to 
*nJ  fro  as  it  balances  over  the  shoulders, 

Tbe  date  of  detection  of  tliis  form  of  tossing  is  usually  after  the  uterus 
^ai  risen  vi^ell  into  the  abdominal  cavity — the  sixth  month.  The  value 
jf  tite  sign  is  great,  and  only  pedunculated  tumors  or  wandering  organs 
^^Kp  the  kidney  are  likely  to  simulate  it. 

Iiitefmittent  Contnurtions.  A  rhythmic  and  pain1e.ss  liardening  of  the 
mt  walls  occurs  every  five  to  ten  minutes,  lasting  from  one-half  to 
i*^^  itULiutt«.  The  contractions  may  be  elicited  by  friction  or  by  the 
^f^uch  of  the  cold  hancL  These  alterations  in  tension  are  noted  as  soon 
**the  fundus  is  high  enougli  to  grasp — that  is,  from  the  fourth  month; 
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but  by  conjoined  manipulation  are  appreciable  from  the  earliest  begin 
uiug^  of  piTgiiaucy, 

Thiis  sign  hwA  a  definite  value  iis  showitig  a  condition  of  liypertroph;;: 
of  tlie  musciikr  wall  of  the  uterus,  and  beeause  the  disordeKJ  that  like- 
wise develop  this  reflex  are  infrequent.  A  uterus  distended  by  retaiued 
menstrual  blood  (hseraatometni)^  or  by  a  soft  uterine  fibroid,  will  act  in 
the  same  manner*  A  greatly  distended  bladder  will  give  the  saiue 
setisatioDS. 

In  practice  the  muscular  contraction  is  of  service  also,  l>ecause  the  rigid 
round  ligament  gives  us  knowledge  of  the  seat  of  the  placenta^  informa- 
tion especially  desired  in  case  of  Csesarean  section. 

PercuBBion  is  infrequently  employed  because  we  can  map  out  the  gtavid 
uterus  otlierwi^e.  In  teuBC  abdomens  it  serves.  It  may  be  stated  as 
a  rule  tbat  after  tlie  fifth  month  the  uterus  is  always  in  contact  with  the^ 
front  wall  of  the  trunk-cavity  with  no  intestinal  loo[)s  intervening. 


Auscultatdoa, 


ii^i 


The  ear  brings  out  four  evidences  of  pregnancy:  Foetal  heart,  uterine 

and  iimhilieal  murmurs,  and  foetal  shock. 

Foetal  Heart,  The  sound  is  generally  double,  like  that  of  the  adult 
apex  J  and  at  a  rate  nearly  twice  tliat  of  the  maternal  pulse.  It  has  been 
often  compared  to  the  muifled  tick-tack  of  a  watch  under  a  pillow.  A 
clearer  notion  may  be  acquired  by  the  student  who  listens  through  an 
infantas  back.  To  count  it  calls  for  practice  on  his  part,  but  skill  cornea 
with  persistence  and  arms  him  for  two  iinportatit  occasions. 

The  rate  is  between  120  and  L50,  and  may  l>e  increaeed  by  the  activity 
of  the  child  and  by  fever  of  the  mother.  The  rapidity  is  greater  at  the 
begiuning  of  a  pain,  slowing  as  the  pressure  increases  (seldom  dropping 
below  100) J  even  ceasing  momentarily  at  tlie  acme.  Variations  of  '20 
beats  in  the  siirae  ffjetus  are  frequent  Sex  cannot  be  determined  by  the 
rate.  Boys  and  larger  children  were  supposed  to  have  slower  heart- 
action  tlian  girls  and  smaller  children^  and  the  percentage  does  fall  n 
little  in  their  favor,  but  the  Fmnkenluiuser  theory^  that  this  is  reliable 
or  even  an  approximate  index  of  seXj  is  discarded* 

The  heart  is  heard  most  commonly  between  the  navel  and  the  anterior 
superior  f^pineof  the  ilium  on  the  left  side^  because  the  back  of  the  child 
is  located  there  in  the  usual  position,  the  left-occipito-antenor.  If  tlu* 
previous  palpation  has  indicated  that  the  back  will  be  found  in  some 
other  place,  we  listen  in  that  spot,  and  confirm  the  diagnosb  of  [)ositiou. 
In  the  fipxed  fcetus  the  heart  is  placed  as  near  one  extremity  as  the 
other;  it  is  heard  below  the  navel  when  the  head  presents,  because  the 
head  sinks  into  the  pelvic  l^rira.  Should  the  breech  present,  the  focus  of 
greatest  intensity  late  in  pregnancy  will  be  above  the  umbilicus  or  at  itt 
level.  There  is  some  property  of  the  living  tissues  that  prevents  the 
heart  from  being  heard  over  an  area  larger  tfian  "2  to  4  inches,  5  to  10 
cm.  A  second  focus  may  be  detected  ut  the  spot  where  another  part 
of  the  child  presses  against  the  wall,  or  in  case  of  twin  pregnancy* 
Faint  hearts  are  heard  over  a  small  area*  Occasionally  a  wide  diffusion  is 
encountered. 

The  date  at  which  the  h^rt  may  be  heard  is  a  little  after  mid-preg- 
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nancy;  the  time  is  somewhat  dependent  on  the  gkill  of  the  obsener. 
It  h  said  to  be  audible  In  some  eases  as  early  as  the  fif tecQth  or  sLxteeoth 
week. 

Id  value,  no  sign  com{)ared  with  this.  It  is  certain.  The  chief  fallacf 
lies  in  mistaking  for  it  the  aortic  pulsation  transraitted  through  the  uter- 
ine  niasjij  or  arterial  pulsation  on  its  surface,  or  the  eaund  of  tlie  maternal 
heart-  A  finger  oo  the  radial  of  the  mother  establishes  the  coQnectioQ 
with  her  heart,  or  the  reverse.  Moreover,  a  transmitted  maternal  cardiic 
impulse  grows  stronger  in  tone  as  the  ear  works  upward  toward  her  chest. 
Occasionally  one  finds  that  he  is  listening  tt>  tlie  pidse  in  his  own  ears* 
The  only  tmublesijnie  unt^crtainty  will  occur  when  the  mother's  heart  is 
acting  excitedly  at  about  the  same  rate  as  that  of  the  child,  as  after  loog 
labor  or  hemorrliage, 

Fia.  137. 


1 


Belter  jiiosttJon  for  tlstenlag^  to  the  f<£la)  heart ;  KtralgUt  neck,  ciuy  iiposturc,  Angers  on  n&dini^    Tbe 

The  heart  is  rendered  faint  or  inaudible  by  an  ocei pi  to-posterior  i>ofti- 
tiou,  a  %'ery  fat  alxlominal  wall,  excess  of  liquor  aauiii,  anterior  attach- 
meut  of  the  placeuta,  Ijy  loudness  of  the  uterine. sou tfle^  or  persistent  noise 
of  gas  in  the  buwels*  Death  of  tlie  child  does  away  witli  tins  sounds  uf 
course  ;  but  I'epeaLed  observatitjus  of  such  absence  iuxly  l>e  nece.ssary  for 
jKJsitive  diagnosis,  together  uith  defaidt  of  movements,  lack  of  tone  in 
uterine  wall  and  breasts,  aud  the  recession  of  other  signs* 

Method  of  Examination,  Pre[Tared  as  described  on  page  131,  the 
patient  is  to  He  preferably  where  she  is  accessible  on  iHith  sides,  as 
on  a  table  or  loueh.  The  stethoscope  is  used  for  early  or  difficult 
cases  ;  but  on  this  vieldtng  surface  many  observei's  find  that  more  can 
be  accomplished  with  the  ear.      It  is  expediejit  to  train  the  ear,  for 


t 


mAGNOSIS  OF  PEEQ^'ANCr. 


137 


M€  do^  not  cany  a  stethoscope  in  an  obetetric  bag,  and  the  most  im- 
portant facts  obtainable  from  foetal  lieart-,snuncls  are  those  gotten  in  tlic 
sj'ftjematic  examinations  during  the  progn^ss  of  the  labor,  namely,  con- 
ci^miug  the  danger  lo  the  fcetns  or  the  neeil  of  prompt  interference*  A 
*mgy  unstarched  thicknegs  is  not  a  hindemnce  to  auscultation,  asa  rule. 
If  tkliBt^ner  staods  and  bends  over,  or  if  Iiis  collar  presBes  against  the 
jtplarvein,  congestion  of  the  inner  ear  will  interfcrt^  with  fine  hearing. 
To  bear  beet,  if  standing  on  the  left  of  the  patient  (or  with  a  better  right 
airlj  oDe  kneels  at  the  etlge  of  the  bed  near  the  patient' 8  Rhoulder, 
fnfing  toward  her  feet.  The  right  ear  is  laid  rather  firmly  against 
llie  !<>wer  abdomen,  compressing  the  fat  layei^.  To  auscultate  the  right 
dd^'ooe  may  kneel  opposite  the  hi[)sand  reaeh  across  the  jiatientat  right 
a^'lea,  or  pass  to  the  other  side.  A  relatively  long  eount  is  desii-able — 
^y,  tliirty  seconds — and  should  gaps  occur  in  the  succea'^ion  of  the 
sounds  one  counts  steadily  acroes  them  at  the  same  rate,  A  hand 
placed  on  the  fundus,  pressing  toward  the  pelvis,  will  arch  the  child's 
tidt  up  toward  the  listener's  ear.  Patience,  and  persistcneCj  and  favor- 
able ecmditions  are  all  requisite  at  times,  while  a  room  without  a  clock 
i&d  away  from  street  and  house  noisea  may  be  ^eeessarJ^ 

Apart  from  our  snbjeetj  the  fcetal  heart  has  great  value  in  the  deter- 

mioatlon  of  presentation  and  position;  of  plural  pregnancy;  in  deciding 

whether  the  fi^tus  is  alive  or  dead;  as  a  clanger  signal  in  labor,  a  rate 

pcr^ij^tiog  below  100  or  near  200  ciiUing  for  interference  to  save  the 

child. 

Uteiine  SouMb.  A  murmur  synchronous  with  the  mother's  pulse  h 
heard  along  the  left  side  of  tlie  uterus.  It  resembles  the  bruit  in  the 
nack  of  anemic  girls,  and  the  sound  is  of  a  quality  entirely  unlike  the 
tap  of  the  fiptal  lieart.  If  the  hand  h  laid  in  an  areli  cjvcr  the  ear  and 
its  back  lightly  briishetl  with  the  iingcr-tip,  a  semblanee  of  this  murmur 
mar  be  had.  Its  source  is  the  bhKwi-rush  in  the  enlarged  and  tortuous 
uterine  vessels;  it  is  usually  heaixl  loudest,  therefore,  along  the  sides  of 
tbi?  uterus,  and  particularly  along  that  side,  the  left,  which  is  turned 
tot**nnl  the  anterior  abdominal  wall.  Here  the  stethoscope  series  best, 
«fi  th<*  murmur  is  first  bunted  for  in  the  sulcus  above  the  middle  of 
Potipart's  ligament,  and  from  that  point  upward,  with  rather  firm  press- 
ure* The  murmur  is  lieaitl  earliest  in  the  middle  line.  Late  in  preg- 
ttftncn'  it  may  be  found  all  over  the  uterus;  though  often  it  is  entii'ely 
wanliog,  or,  more  commonly,  is  capricious,  apj>earing  and  disappearing, 
being  fttnaigest  during  the  early  ]mrt  of  a  contradion*  It  grows  louder 
fts  pregnancy  advances,  and  is  most  marked  in  aniemic  Momen. 

The  uterine  murmur  becomes  audible  during  the  fourth  month.  It 
pei^ists  after  the  delivery  of  the  placenta.  It  is  a  valuable  sign  of  an 
eolarging  uterus,  but  less*?ned  in  impoiliince  as  prmif  of  pregnancy  by 
its  prei^nce  with  large  uterine  fibroids,  or  even  in  association  with 
ovarian  cysts  or  chronic  metritis, 

TmuQ  SooMe.  The  umbilical  murmur  is  synchronous  with  the  fcetal 
liearti  and  heard  usually  over  the  child's  back*  It  is  produced  by  ten- 
fitoOi  pressure  on  and  displarement  of  the  cord,  originating,  jis  a  rule,  in 
the  umbiliml  vein  (Wiuekel)*  In  some  cases  it  may  originate  in  tlie 
heart  itstdf^ — even  in  an  endocardiiis  (Bumni)p  The  sound  is  heard 
more  fn^uently  when  the  cord  is  coiled  about  the  fcetus^  when  the  cord 
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is  abnormally  short  or  long,  or  when  it  is  deformed^ — e,  f/.^  when  tb 
ini^rtioti  is  VGlatneiitoii!?.  Henc^,  this  bniit  furniBhes  an  index  of  a 
certain  amount  of  danger  to  the  child j  accord mg  to  Winckel.  It  k 
heard  after  mid-pregnanoy,  but  is  relatively  rare  in  the  writer^a  expe- 
rieiiijo. 

Postal  Stiock.  In  listening  with  the  stethoeoope  as  early  m  the  tiiird 
or  fourth  month  (fourteenth  to  sixteenth  week)  the  trainetl  ear  maysoaie- 
times  get  the  tiny  thnd,  with  the  sound  that  aocomi>anie5  it,  produced  by 
fa?tal  impact.  The  tap  of  the  finger  on  the  back  of  the  hand  held  near, 
but  not  in  contact  with,  tlie  ear,  is  not  unlike  it.  Winckel  says  it  ocstmrs 
in  10  to  15  per  cent  of  all  cases.  Gas  moving  distantly  in  the  bowel 
somewhat  resembles  it 


IV.  Pelvic  Signs, 


By  vaginal  and  abdominovaginal  examinatioQ  the  chief  indications  of 

preefnaney  are  :  Purplish  hue;  j^of 'ten  ed  cervix ;  eompressible  isthmus; 
bulpnp:,  elastic  corpus;  vaginal  ballottement ;  fetal  jMirts. 

Method  of  Examination*  The  details  concerning  loosene<l  clothing, 
coveriDg^j  and  the  dorsal  posture,  with  elevated  head  and  slionlders^  have 
been  given  on  page  133*  Just  before  lying  down  the  patient  is  requested 
to  urinate*  When  an  early  diagnosis  is  urgently  desired,  and  the  rectum 
Ls  loadedj  an  enema  may  be  given;  or  if  the  bowels  are  much  distended 
with  gas  a  second  examination  is  a^ked  for,  and  a  three-day  diet,  mostly 
of  nieatj  fish,  e^Sj  and  milk,  is  ordered,  together  with  a  laxative,  and, 
perhaps,  a  tablet  containing  charcoal,  panereatin,  bismuth,  and  j^inger. 
To  lift  the  small  intestine  out  of  the  pelvis  and  secure  access  to  tbe  rear 
of  the  uterus,  particularly  in  netropositions,  tlie  injection  of  air  into  the 
rectum  with  the  patient  in  the  knee-che^st  or  latero-prone  posture  is 
worthy  of  trial  (Kelly)*  Nitrous  oxide  or  chloroform  are  final  resorts. 
By  all  these  means  tension  is  lessened  and  the  reach  down   into  the 

Eeivis  facilltatcil  without  some  of  the  liarsh  methods  originally  couoselle^i 
y  Hegar, 
In  order  to  put  the  muscles  of  the  pelvic  floor  and  those  of  the  abdom- 
inal wall,  as  well  as  the  adduct4irs,  at  a  disadvantage,  tlie  patient  is 
brought  down  to  within  a  foot  of  the  near  edge  of  the  table,  the  feet 
placed  eight  or  ten  inches  ajxirt,  and  the  knees  spread  abroad  to  their 
utmost.  If  a  bed  is  used  it  should  be  fi rm,  that  the  buttocks  may  not 
sink  into  it.  The  patient  lies  at  a  right  angle  with  its  length.  Fire  min- 
utes* scrubbing  of  the  hands  should  be  a  routine  preliminary  to  vaginal 
examination,  because  of  the  special  susceptibility  of  the  gravid  woman 
to  infection,  because  the  finger  may  need  to  explore  within  the  cervix, 
and  bec4iuse,  if  premature  interruption  of  the  pregnancy  should  soon 
occur  one  might  have  infected  his  patient-  The  vidva  is  cleansed.  One 
passes  tlie  finger  in  by  sight  in  order  to  make  no  unnecessary  contacts, 
especially  with  an  imperfectly  cleansed  anal  region;  the  left  hand  draws 
the  labia  wide  apart  so  that  the  first  contact  of  the  examining  finger  or 
fingers  will  be  witli  the  hymen  or  the  vaginal  wall  inside  it.  Here 
again,  by  gentle  firmness,  a  hmg  reach  i.s  |)raetical>le,  the  web  be- 
tween the  fingers  carrying  the  [X'rineal  body  fiir  backward  and 
iuward. 
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If  posBible,  the  uterus  is  gentlj  aud  quickly  caught  between  the  two 
bands  aod  examined.  If  out  of  easy  oimanual  reach,  the  finger  tips 
are  slipped  beyond  the  cervix  and  hooked  forward,  lifting  the  uterus 
bodily  toward  the  anterior  abdominal  wall  through  the  intervening  intes- 
tinal coils.  The  outer  hand  depresses  the  hypogastrium  to  reach  low 
down  on  the  back  of  the  uterus,  or  gently  makes  circling  massage  move- 
ments with  gradually  increasing  pressure  as  the  muscles  yield.  The 
patient  is  told  to  cough  or  breathe  deeply,  or  her  attention  is  side-tracked 
bj  a  question.  In  these  ways,  quickly  tried,  the  hands,  one  on  each  face 
of  the  uterus,  reach  as  far  toward  the  cervix  as  may  be.  Beginning  at 
the  cylindrical  neck,  the  anterior  and  posterior  surfaces  are  examined 
from  cervix  to  fundus,  for  compressibility  just  above  the  cervix,  next  for 
bulging  of  the  walls' of  the  body,  following  the  profile  and  estimating  any 
increase  in  thickness  of  it,  determining  at  the  same  moment  its  consist- 
ency, whether  resiliency  is  present  or  not,  and,  lastly,  swinging  the  body 
from  side  to  side  over  the  stationary  inner  fingers  to  appreciate  breadth 
and  the  denser  spot.  The  cervix  should  be  palpated  at  first  no  more 
than  is  necessary  in  order  to  identify  it,  for  manipulation  here  ouickly 
indaces  intermittent  contractions,  whereby  the  organ  hardens  ana  some 
of  the  signs  disappear.  As  an  alternative,  the  uterus  may  be  toppled 
over  backward  and  the  thinned  isthmus  brought  between  the  fingers  of 
the  two  hands. 

Whenever  the  fundus  lies  in  the  sacral  hollow  and  cannot  be 
liwung  forward,  a  tenaculum  hooked  into  the  cervix  will  draw  down 
the  uterus  within  reach  of  vagino-abdominal  or  recto-abdominal  pal- 
pation. 

Inspection  of  the  cervix  for  color-changes,  with  the  speculum,  is  next 
in  order.  A  miscarriage  subsequent  to  a  s[)eculura  examination  may  be 
attributed  by  the  patient  to  the  physician's  "  instruments  "  either  through 
ignorance  or  by  a  woman  who  afterward  induces  abortion.  With  certain 
patients  one  avoids  any  examination  except  the  bimanual,  which  can  do 
no  harm. 

Rectal  examination  gives  little  information  in  normal  cases,  but  is 
necessary  in  uterine  or  ovarian  displacement,  or  to  outline  and  differen- 
tiate tumors,  exudates,  or  hemorrluiges. 

Purplish  Hue  of  the  Vagina.  Venous  congestion  from  hypertrophy  of 
the  vessels  runs  up  the  entire  vagina.  On  drawing  the  vulva  open  the 
dusky  discoloration  is  seen  readily  on  the  anterior  vaginal  wall  below  the 
urinary  mejitus.  A  faint  venous  color  may  show  itself  by  the  end  of 
the  first  month.  Chadwick  showed  that  80  percent,  of  pregnant  women 
developed  the  color  by  the  end  of  the  third  month.  The  fallacy  is  that 
heart  aisease,  varicose  enlargement,  and  the  like  may  produce  analogous 
coloring.  Late  in  pregnancy  the  pudenda  are  relaxed,  soft,  and  swollen, 
while  moistened  by  free  secretion  of  mucus. 

Porplish  Hue  of  the  Oervix.  *^A  more  or  less  marked  lividity  of  the 
vaginal  portion  of  the  cervix  may  be  observed  almost  from  the  first 
month  after  conception.  The  jmrplish  color  of  the  cervix  is  not  only 
develo|>ed  earlier,  but  is  more  constantly  present  than  that  of  the  vagina'^ 
(Jewett). 

Enlarged  arteries  are  felt  pulsating  in  the  vagina,  often  siiggotivc  of 
f«etal  movements  or  ballottement. 
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Early  Changes  in  the  ITtems.     Six  or  eiglit  weeks  after  the  Ijegioning 
of  tljo  last  iiieni^trnation  the  folhnvhig  conditions  are  found: 
I,   In  the  istlimus  between  bfxjy 
and  cervix    .    .    *    ,    , 


In  the  body  of  the  uterus 


'  In  the  cervix 


( 


Compre?i8ibility. 
Elasticity  or  doiighiness. 
Bulging,  symmetrical  orirregiilflr. 
Density  difll^renee.-s  between  right 

and  left  sides. 
Furrows  or  folds. 
Intermittent  contractions. 
Boftening, 
Purple  hue. 


or  the^e  Bigng,  the  first  three  are  mos^t  valuable  ;  in  frequcncv  tky 
mnk  in  the  opjwsite  order,  namely,  bulging,  elaBticity,  compressibility- 

CoMrRBS-^IBILTTY     OF     THY.      LoWER      UtKHIN'E     SeGMKKT*       Jtl?t 

alwve  the  cervix  and  between  it  and  the  rounded  bo<lv  above  there  is  & 


TiQ,  1381 


rhtisji 


1  111'.  ]n:;,'sj:i[iUjEi  ru^  Mf  thi'  ^i\lJ|  w  cuk,  OB  the  left  wben  pftrtlf  relaxed,  <»n  Lh«?  n|;lu 
w  hi' n  von tmrted,     D lui^ rammAilc  «ld«  vie w . 


striking  absenee  of  resistancCj  the  fingers  of  the  examining  hands  coming 
t^igether  closely.  When  the  sign  h  fully  developed  the  thick nei^s  is  no 
more  than  that  of  a  visiting-card*  In  iti^extiTme  form  the  corpus  ^eems 
like  a  tnmor  pedunculated.  Often  the  yielding  sensation  is  partial,  yet 
UTimistakable*  It  is  accounted  for  by  reference  to  the  *^ection  of 
Piuard's  uterus  (Fig.  139),  imagining  the  bulk  of  this  ovum  as  some- 
what less,  for  the  unormtnisly  thickened  mucosa  contains  many  dilated 
uud  iri\'gidar  blcMKl-siuuses  which  reach  their  njaximum  dcvclopnn  nt  at 
tlie  end  of  the  stK-ond  month,  and  tlje  decidua  is  very  pidpy  and  soi*t 
Well-defined  oompressil)ility  was  fomid  by  the  writer  iu  t\v"<j-t birds  of  a 
series  of  fifty  cases.'  Of  all  the  bimanual  signs  of  early  }*regnaney, 
tbiB  is  the  most  im|>ortant.     It  is  known  as  **  Hegsirs  sign/' 

BrLGiNG  OF  THE  Conpus  Uteri,  8YMMi:Tmc  al  or  iRRECti'LAR, 
On  the  front  or  back  of  the  ntcrino  body  a  genenilly  rounded  [iromi- 
nence  is  detected,  resembling  the  blunt  end  of  a  hcn*s  egg,  but  over* 
hanging  the  retreating  lower  uterine  segment  very  distinctly/     When 

1  The  F^lltorof  thii  ?y!^tem  miif^hitbla^lg^n  to  the  writer  long  before  R^iir*i  ustsUnu  i»tiblJftli0d 
it.    Jflwclt.  Thempeiitic  fJasielte,  July  t\  imi. 

9  Gratidfn  t\t%t  ttislEted  on  this  iign ;  N,  Y.  Med.  Eeoorrl,  ISSS.  fK  341. 
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in  front  the  profile  h  that  of  a  full -breasted,  corsetted  woman  bending 
fiiniarfl.    This  rounded  cornice,  or  overbangingj  may  project  in  any 
diriiiiioji  or  in  all  directions.     No  change  of  early  pregnancy  is  more 
ODi^tant  than  this. 

Tin?  other  tonn  of  prominence  is  lop-^ided*     A  cirearoscribed  portion, 
'iooh  is  half  the  uterine  body,  or  one  horn,  or  one  side  n<^r  the  cervix, 


Fio.  13!>* 


'^t'^rou, 


P^ 


J  f.Vt«2 


'V//Til 


44*^^^/%^ 


IgbltiiA  kit  tmlves  of  flro^en  aeetloii  of  uterus  at  23.^  siooibf,  tbowloe:  tblti,  related  wiak  uid 
thiek  dcddiia.    (FmjimD.) 

-Iiroiintled  and  pmtruding.     The  protuberance  will  constitute  the  elastic 
iortina,  cmt  off  by  a  ^j^roove  from  the  flatter,  tJiinuer,  denser  part  J 

Owing  to  tlu*  presence  of  Intermittent  CoNTRAtTioNs  the  sigus 
twtjf  fnand  in  a  given  uterus  arc  subject  to  some  variations.     During 


y 


EHMl  tflAlUlUAtiuu  L  >r  1 


f  the  Ltiitimutt  at  Ibeslxib  WLH:k. 


^Iwiation  die  body  of  the  organ  i^  either  soft,  compressible,  and  flat- 

'  **'<I,  or  el^  <loughy.     A?^  contraetion    comes  on  the  body  becomes 
*^«c  to  tlie  touch  and  more  globular  ;  wliilc  at  the  height  of  the  cou- 


L,. J\^<?lttoMJii  pldijiva  thf«  In  vm.  In  Oh^  K,  V  Joiir.  Gyn,  and  Obst  araim-Fcrwiild  OVk'rn?r 
*nci  Vk<i(.|j„u^^^|^^  y  Mint,  IBW,  and  MoniirJicli-  f.  Oub.  11.  Oyn.,  May,  l«l»t.  and  H^ka^eb  tWiun, 
^^^^^Utr^  1990,  L>bef  Aila4uiii£«n  umsdhrlebvnvrf^b&nautter-AbflchiilttJS^  Imvz  eHbor^m  lhc«0 
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t  motion  the  whole  body  h  rig;id  and  liai'd.  The  clmnge  from  one  of 
thu^ic  conditioniii  to  tlie  oiher  may  take  phtce  under  the  ^ugt^r.    ( Fig.  138.) 

ELAi^TiriTY.  If  the  empty  uterus  were  ahvay,-?  as  hard  in^  a  mw 
potato,  ajnl  the  gravid  uterus  elastic  as  a  rubber  ball,  a  tliai^ao^ij^  of  early 
pregnancy  would  Ui  easy.  Uu happily  tlie  eondilion?*  are  imt  so  simple. 
The  corpus  uteri  of  j^^station,  when  of  typieal  cxmsis^tency,  is  reihilieiit, 
dis^tiurtly  suggi'sting  *'tlie  fluid  elasticity  of  tlje  gnawing  ovum^'  within. 
In  thi^  JHKidition  one  most  frtM|iientIy  finds  it,  and  the  Hudingeon^litutes 
one  of  the  most  easily  detennineil  and  most  vahiable  of  the  early  sijsriis. 

Density  niFFERRS'CKH  hktwekn  Rioht  and  Left  Sides,  In  a 
certain  jK^roentage  of  uteri  of  early  pregnancy  one  |>orLion  of  the  liody 
is  dense,  hard,  or  resisting,  and  fhe  remainder,  usually  the  lai^er  |>or- 
tion,  is  ela'^tic.  (Fig.  141.)  Between  these  two  part.^  an  upright  or 
oblique  or  croseeutic  furmw  runs  as  n  elean-eut  l)onndary.  These 
characters  may  tenii>omriIy  disjip^iear  ihiring  a  eontmction. 

Fin.  HI, 


Front  view*  of  uteri  six  wt!«k£  pn.irTiaut»  showing  two  oommon  lypea. 

lasiUctij  nn  one  iLdA,  denjtliy  iaw^rtt  tli<^  otber  hurrti  w 
B.  Bulging  and  elasticity  c)  mmetriuil  &ud  uutL^rlur. 


A.  Prominence  and  elaitlclij  on  one  tldtt»  density  ttiwarrt  tli*^  otlier  horrii  veHh  n  furruw  btiwccu. 


Funmnvs  tm  Folds.  Groove;*,  louir  or  ^hort,  ^tniight  or  curved, 
may  run  aero,s.s  the  front  or  buck  of  the  eor|»u,*^  or  funduis.  A  doiilde 
grot^ve  will  define  a  foKl,  and  tfie  fold  may  lie  liard  on  to}*,  eonstitutiug 
a  ridge.  Foldif  and  grooves*  run  It^ngitudinally  or  obliquely  more  often 
than  tierttm.H.* 

SvAK.  The  increase  h  fairly  reg'idar,  and  may  lie  determined  by  eom» 
jmrisim  r>f  findings  three  weeks  apart.  T.'nhappily  the  tinger  has  not  a 
niemory  of  that  duration.  luerea^^e  in  length  up  to  tlie  sixth  or  evt'U 
the  eiglith  week  is  very  diflficult  to  estimate.  But  with  the  increas<^  in 
thickness  it  is  different,  since  the  antertvposterior  dimcn^iion  of  the 
corpuf*  is  readily  iViilpatcd,  and  e.xpangion  h  appreciable  at  the  Mxth  or 
eiglith  wcek^  as  the  body  then  measures  2  inches  |5  enu)  from  fnmt  to 
back.  At  the  end  of  tlie  thin!  month  the  org^in  is  5  inches  (12.5  cm.)  in 
lengtli,  4  inches  wide  (11  cm.),  and  3  inelies  thick  (8  cm.) ;  that  is^  about 
the  size  of  a  man's  fist  tightly  closed. 

*  Dickinson  (N.  Y.  Jour.  Gyn.  and  Olat.,  June,  1F92).  confirmed  hj  ftepir  {Beulsch^  med.  Woch- 
Mischr.,  IP^,  No.  851. 
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The  date  of  appearance  of  the  signs  that  are  determined  by  conjoined 
manipalation  is  tne  sixth  week  on  an  average ;  but  practice  enables  one 
to  find  them  in  favorable  cases  as  early  as  the  third  or  fourth.  At  the 
f^ith  week  they  ought  to  be  distinct.  Later  the  ovum  fills  the  cavity 
xasin  and  more  completely,  and  compressibility  is  lost  after  the  third 
nonth.  The  asymmetries  of  growth  and  density  may  persist  to  the 
{fth  month. 

SoFTENiXG  OF  THE  Cebvix.  After  the  first  month  the  consistency  of 
theoervix  changes.  First  a  velvety  feel  like  that  of  the  mucous  lining 
of  the  cheek  is  noted^  covering  the  hard  knob  beneath.  The  softening 
progresses  upward  rather  slomy  until  the  sixth  month.  At  the  eighth 
month  the  whole  cervix  has  become  yieldine,  so  that  the  finger  passes 
through  the  canal  without  resistance.  Indeed,  at  term  there  seems  to  be 
DO  projection,  the  cervix  having  the  same  consistency  as  the  vaginal  wall. 

"A  similar  softening  occurring  from  pathological  causes  lacks  the  same 
promsrive  character."  Conversely,  a  hard  cervix  and  especially  a 
souul  firm  cervix  rules  out  a  supposed  late  pregnancy,  and  thus,  in  the 
ditEerentiai  diagnosis  of  obscure  abdominal  tumors,  becomes  a  factor  of 
BO  mean  value. 

The  PossiBiLrriES  of  Error  connected  with  the  early  signs  are  as 
Mows: 

In  the  non*gravid  or  virgin  uterus  somewhat  similar  conditions  may 
befixind  by  skilled  touch  wnen  a  complete  examination  is  rendered  easy 
bjan  abdominal  Mrall  that  is  thin  and  relaxed  in  a  patient  free  from 
sensitiveness.  Considered  in  profile,  the  anterior  surface  of  the  virgin 
oteras  is  approximately  flat  or  slightly  rounded,  whereas  the  posterior 
&oe  shows  a  distinct  convexity.  During  the  intermittent  contractions 
that  can  be  appreciated  by  pali)ation  in  many  uteri  in  the  unimpregnated 
state  a  more  globular  form  and  a  hardening  of  the  whole  uterine  body 
develop,  the  antero-postcrior  diameters  especially  increasing.*  These 
vacillations  in  consistency  have,  however,  but  a  short  range,  elasticity 
and  bogginoss  of  the  bwly  being  infrequent,  and  thinning  at  the  lower 
i^ent  absent  (except  in  some  anteflexions).  Asymmetry,  or  partial 
division  of  the  corpus  into  sections  or  chambers  by  a  palpable  furrow, 
or  into  ridges,  while  it  is  not  uncommon  in  the  non-parous  uterus,  i)re- 
=*nts  no  striking  contrast  of  consistency  between  the  right  and  left  sides, 
^ftness  of  tlie  cervix  due  to  (edema  alone,  or  tlie  dusky  hu(?  due  to  erotic 
fcelinp,  are  not  accompanied  by  some  of  the  other  pregnancy  signs. 

Ant(»rtexion  with  atrophy  of  the  junction  of  cervix  and  body  will 
Jield  the  hour-glass  isthmus  with  a  body  rounding  out  above  the  thinned 
%'le.  Here  the  smallncss  of  the  body,  together  with  its  hardness,  must 
exclude  pregnancy,  as  well  as  the  lack  of  increase  in  size  or  elasticity 
Pr^^ved  by  an  examination  two  or  three  weeks  later.  Hyperteniia, 
'hyperplasia,  or  subinvolution  will  exhibit  an  enlarged  body  ;  but  the 
W^^toryand  symptoms  of  chronic  uterine  disease,  the  resistance  to  the 
touch,  and  the  absence  of  Hegar's  sign,  in  conjunction  with  the  station- 
•'*>'7  <*l>amcter  of  the  findings,  will  exclude  |>regnancy.  Retroversion 
^'th  flexion  will  present  swollen  conditions  resembling  the  alterations 
^f  prt'gnancy.     Rejiosition — and  consecjuent  shrinkage — may  be  nec(»s- 

jlj^'-'odWom,  Archiv  f.  Oyn.,  Jan.,  1892;  Acconci,  Turin,  isbl,  epituiuo  in  Ccntruililatt  f.  (Jyn., 
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sary  before  the  diagnosis  04iu  1>e  *^ettled.    A  soft  siibraticoua  fibTOid  m\im 
hemorphage  rather  than  ameiiorrha^. 

Internal  Ballottement,  One  or  two  fingers  against  the  anterior  viijciiJiil 
wall  dose  to  the  eervix  give  a  sndden  impul-^e  to  that  jmrt  of  the  Cttus) 
resting  against  the  anterior  uterine  walL  The  chikl  floats^  up  throiigli 
the  liquor  amnii,  and  after  a  slight  and  monientiiry  excursion  settles  Wk 
against  the  finger-tijis^  repercnssing  with  a  very  gentle  tap-  The  de[tart- 
ure  alone,  without  evident  return,  is  enough  to  cjonstitute  this  sign.  In 
order  to  develop  it  the  long  axis  of  the  uterua  should  be  vertical,  mi 
tliis  is  brought  about  by  a  posture  half-way  between  fitting  and  lying 
down,  on  the  edge  of  a  bed  or  table. 

The  value  of  the  sign  is  verj'  g^^^^f  but  there  are  others  that  develop 
much  earlier  that  are  of  greater  imiK)rt.  It  is  detected  when  the  child 
is  large  euough  to  impart  sensation  to  the  finger,  and  ceases  when  tlie 
bulk  of  the  foetus  too  nearly  fills  the  cavity,  being  present,  then,  duriag 
the  fifth  and  sixth  months  {twenty -one  to  twenty-six  weeks).  The  foetus 
is  too  light  before  this  time,  and  there  is  too  little  fluid  later.  M- 
lottement  ia  absent  with  scanty  liquor  amnii,  with  twins,  and  with  tb 
placenta  low  in  front. 

The  possible  but  infrequent  fallacies  in  Imllotteraent  are  an  anteflexed 
uteruj^5  a  pedunculated  cyst  or  fibroid,  internal  projections  of  large  cy&ts, 
vesical  calcnlus  with  the  bladder  full,  a  kidney  floating  low,  pul^tion 
of  the  uterine  artery  (Jewett). 

FlQ.  142. 
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InteriULl  tmUatt^meut,  seml-recumbetlt  postare.  at  sixth  moiitb. 


Foetal  parts  may  be  felt  tlirough  the  vaginal  and  uterine  walls  by 
the  twentieth  week  (fifth  month,  or  earlier);  the  henci  or  breech  made 
out  by  tlie  twenty-eighth  week  (six  and  one-half  calendar  months),  and 
reached  directly  through  the  cervix  during  the  seventh  montli  (Wiuckel)* 
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PREGNANCY-THK  SIGNS  BY  MOKTHS, 


Mamniary. 


Sappresaion 
of  menses 

(tbroaghout). 


Nausas. 


Nausea. 


Sise— nodules. 
Veins. 
Primary  areola, 

pigment,  follicles, 


All,  throughout 
pregnancy. 


Abdutuiiiul. 


i 


Pelvic. 


Milk. 


Nausea  psnefl. 


Quickening 
(4}i  monVu). 


Secondary 
areola. 


'    All,  throughout. 


I 


Uterine  body 
bulging,-  elastic 
or  doughy; 
isthmus 
compressible ; 
cervix  softening. 

Aa  before. 


Purplish  hue. 


I 


!    Fundus  rises. 


FcEtal  shock. 


Cervix  softens 
prosri-'islvely. 

CotnprcssibilUy  lost 
Festal  parts. 


Pits  menu  Lion. 
iDtermittent 

conxtaotions. 
PcBtaL  parts. 
Foetal  hettrt, 
UtetrmoHouffle. 

|-nnie  ^auttft*. 


FoGtnl  move- 

lU^UtBI. 

ballotiem^m. 
rniulLJi^at.  uavcfl, 

Striae. 


Internal 
ballottement. 


Internal 
ballottement. 


All,  throughout.    I  Ballottement  lost. 
(Vrvix  ptitulous, 
I)uli)y. 
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DIFFEEENTIAL  DIAGNOSIS  OP  PREGNAKCY, 

In  the  early  monthj : 

Asifrffcj-ifHi  of  the  uterus  with  atrophy  of  tlie  angle  ujul  hyiiersemia  of 
the  bfRiy  luay  closely  euiiiiteHcit  the  organ  six  wt-ekfi  pregnant.  The 
peculiar  elasticity  of  the  corpus  uteri  and  its  ready  vurjations  from  relax- 
attoQ  to  firm  contraction  are  niij^siiig,  while  the  persistence  of  menstrua- 
tion,  even  though  scanty,  as  well  as  the  stationary  character  of  the 
findings,  as  shown  at  a  later  examination^  will  make  the  distinction. 

^4  pedutieulated  flbroul  of  the  anterior  uterine  w^ill  is  solid^  and,  there- 
fore, unlike  the  corpus  of  prcj^nancy  in  consis^tency. 

An  ot^tinnc^st  or  a  distendc*d  tuhe  in  the  cul-de-sac  may  suggest  retro- 
version of  a  gravid  u terns,  especially  if  nioring  with  the  cervix.  Their 
tension  and  clear  elasticity  are  stablcj  and  more  marked  than  those  of 
the  ovum-fiIle<l  corpus* 

Oironw  mdntU  and  subinvolution,  on  the  other  hand,  impart  to  the 
finder  a  firmer  resi^itancc,  and  not  a  frlohuhir  sha]>c  ni>r  bellying  in  the 
antero-posterior  diameter,  nor  do  they  sh^iwconiprcssibility  of  the  isthmus* 

In  retroflexion  the  swollen  uterus  may  resemble  the  gravid  organ  of 
the  fifth  or  sixth  week,  and  not  until  after  reposition  and  shrinluige  may 
the  difference  lye  apjiarent. 

The  diagnosis  of  tubal  gestation  is  fully  treated  of  in  the  chapter  on 
Ectopic  Gestation* 

In  all  these  cMmditions  experience,  exi3ertnesSj  and  ac<?ess  to  all  parts 
of  the  iK'lvis  in  order  to  map  out  the  organs  niayj  possibly,  he  necessary 
for  a  diagnosis.  A  dnbious  history,  aud  sensitiveness,  and  resiistance 
may  call  for  repeateil  examinations  or  for  amesthesia*  One  mistake  in 
five,  or  mnuy  bliudvs^  arc  conclusioufs  to  be  exjiected. 

In  the  later  months  t 

Oejierai  Rtde  in  DlfferenimfiTig.  Three  discre|^nciea  are  always  to  be 
borne  in  mind  as  pointiug  to  conditions  other  than  pregnancy; 

1.  The  rate  of  enlargement  differs  fptmi  that  of  tlie  pregnant  uterus, 

2.  The  size  and  the  period  of  amenorrhooa  do  not  correspond  with 
each  other, 

3.  The  most  important  signs  of  pregnancy  are  absent,  namely,  fo?tal 
heart,  fcetal  movements,  distinctive  fcetal  parts,  and  the  external  and 
internal  ballot tcment.  Menstruation  usually  persists.  With  each  of 
the  following  disorders  it  will  not,  therefore,  be  necessarj*  to  reiterate  the 
above  statenients- 

FaL  The  general  rotundity  of  the  patient  arouses  suspicion,  while 
locally  the  thickness  of  the  deposit  may  be  estimated  by  lifting  a  fold  or 
seizing  the  bulk  of  the  belly-wall  Wtwecn  the  hands.  The  whole  sur- 
face is  faintly  resonant  on  iw^rcnssion,  A  bihrnii no- vaginal  exploration 
fails  to  bring  an  organ  between  the  two  hands,  tlxmngh  which  any  thrust 
may  be  tmnsraittecf,  and  the  small,  Imrd  cervix  gives  a  clue  to  the  size 
of  the  uterus.  Obesity  is  a  frequent  cause  of  amcnorrhrea  or  scanty 
flow,  and  especially  when  anaemia  foexists, 

Ttimpanik^.  Here  the  girtli  is  variable  from  time  to  time,  the  reso- 
nance is  general  and  obvious,  and  a  firm  tumor  is  lacking.  With  steady 
pressure  while  the  patient  coughs  or  breathes  deeply,  a  deeper  and  deeper 
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re&ch  sinks  the  hand  toward  the  spinal  column.     Again,  the  cervix  has 
not  softened  to  tally  with  the  bigness  of  the  abdomen. 

Amies.  The  shape  is  suggestive,  being  not  prominent,  but  rather  flat 
in  front  and  bulging  on  the  sides,  as  the  patient  lies.  Percussion  brings 
oQt  tympany  in  front  and  flatness  or  dulness  at  the  flanks,  the  level  of 
the  flatness  changing  with  changes  of  posture.  In  pregnancy  it  is  a 
cDrioeity  to  find  any  intestinal  cons  in  front  of  the  uterus  when  the  fun- 
das  has  once  risen  well  out  of  the  pelvis.  Suppression  of  the  menses  is 
often  seen  in  dropsy,  and  the  history  of  disease  of  the  heart,  kidney,  or 
liver  will  indicate  the  cause. 

(karian  OysL  In  its  earlier  stages  the  resistance  is  most  marked  at 
one  side  of  the  median  line;  later  it  may  be  central,  but  this  will  be  after 
long  growth;  a  monocyst  is  more  smooth,  globular,  and  elastic  than  the 
uterus,  and  fluctuates  all  over.  The  most  important  point  lies  in  the 
characteristic  cyst-sensation  imparted  to  the  hands.  The  uterus,  and  with 
it  the  cervix,  is  displaced  toward  the  back,  side,  or  to  the  front,  as  a 
finger,  following  upward  from  the  small,  firm  external  os  may  be  able  to 
ifloertain,  though  the  distinction  is  often  most  difficult.  In  the  presence 
of  a  moderately  long  pedicle  there  may  be  a  space  between  uterus  and 
cy8t  into  which  the  tingei's  can  press.  The  gravid  organ  of  the  fourth 
month,  rotund,  firm,  without  movements,  foetal  parts,  or  heart-sounds, 
and  with  the  cervix  far  back,  where  it  cannot  easily  be  traced  as  a  con- 
nection 9f  the  mass  above,  most  nearly  resembles  a  cyst  which  has 
crowded  the  womb  backward.  But  the  cervix  of  pregnancy  at  this  stage 
18  boggy  on  its  surface,  is  usually  to  be  found  in  the  median  line,  and 
may  be  followed  up  laterally  into  the  body.  This  body  and  its  changes 
in  consistence  are  to  be  studied,  the  round  ligaments  located,  if  possible, 
and  notes  made  for  comparison  three  or  four  weeks  later.  The  tension 
of  hydramnion  is  suggestive  of  a  cyst.  Cyst  and  gestation  may  exist 
together  and  render  the  diagnosis  difficult.  Anienorrhoea  is  not  often 
present  in  ovarian  growths,  and  the  patient  has  commonly  a  history  of 
locreasincr  dysraenorrinea. 

Fibroid  Tumors,  Most  growths  of  this  kind  are  very  hard.  Some  are 
nodular,  and  occasionally  one  bears  a  likeness  to  fcetal  parts.  Careful 
palpation  and  bimanual  examination  must  map  out  the  relation  between 
the  iiasoftened  cervix  and  the  tumor  or  tumors  in  or  on  the  uterus  above. 
A  study  of  the  location  of  the  round  lio^aments  may  demonstrate  the 
ci>nimon  asymmetry  of  enlargement  due  to  lihromata,  as  compared  with 
the  Usual  symmetry  of  pregnancy.  Instead  of  cessation  of  menstruation, 
uterine  hemorrhage  is  the  rule,  either  periodic  or  continuous,  and  if 
^nieniia  stops  the  flow,  the  arrest  is  gradual  and  not  sudden.  Occasion- 
ally the  new  growth  is  subperitoneal  and  pedunculated,  or  the  cervix 
"iJiy  Ikj  gaping  to  give  exit  to  a  submucous  fibroid.  When  libromata  and 
pr^nancy  coexist  the  tumors  grow  rapidly,  particularly  the  intramural 
variety,  and  the  combination  adds  to  the  diiru^ulty  of  the  diagnosis. 
Unless  the  tumor  is  very  large  and  low,  the  purplish  hue  of  the  vagina 
and  cervix  is  not  developed  in  these  growths  as  in  pregnancy.  In  diffi- 
ci^lt  cases,  again,  the  final  appeal  is  to  time  or  to  chloroform. 

Knlarffed  Organs.  These  develop  from  above  downward.  The  dul- 
I^S  the  line  of  the  lower  edge,  and  the  resonant  strip  below  serve  to 
Uidicate  the  source  of  the  abdomen's  prominence.      Encysted  dro})sy  is 
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rare.  Wandering  organs,  like  the  kidnej  and  spleen^  can  be  pushed 
upward.  Malignant  omental  and  mesenteric  growths  are  lumpy  and 
fixed,  presenting,  if  large,  a  marked  cachexia  late  in  life. 

An  over-distended  bladder  ^ves  a  history  of  shoit  duration,  pain,  and 
dribbling.  Ketroversion,  witn  or  without  pregnancy,  is  often  its  asso- 
ciate.    The  catheter  settles  the  diagnosis. 

Phantom  Tumor.  In  spurious  pregnancy,  breast  changes,  the  eixe  of 
the  abdomen  enlarged  with  gas  and  fat,  and  the  imaginary  movemeatB 
have  led  hysterical  and  anaemic  individuals  and  women  near  the  meno- 
pause or  excessively  anxious  for  children  into  curious  errors.  The  uterus 
is  found  to  be  small,  and  chloroform  may  be  needed  to  assare  the  family 
of  the  self-deception. 

Hcematometra.  A  growth  characterized  by  monthly  increasp  in  81X6, 
accompanied  with  severe  pains  and  contractions  before  the  appearance 
of  menstruation  at  puberty,  points  to  an  atresia  somewhere  between  tiie 
hymen  and  cervix.  It  is  very  rare.  More  rarely  still  the  canal  maj 
have  closed  up  from  injury  or  disease. 


CHAPTER    V. 

DURATION  OF  PREGNANCY.— EVIDENCE  OF  PREVIOUS 
PREGNANCY. 

The  Duration  of  Pregnancy. 

No  definite  statement  can  be  made  of  the  typical  normal  length  of 
the  period  of  gestation.  Variations  in  the  apparent  duration  of  preg- 
Mncy  occur  in  animals,  in  which  calculations  have  been  made  from  the 
dite  of  a  single  coitus.  When  impregnation  occurs  in  the  human 
fcmale  after  a  single  coitus,  the  date  of  which  has  been  accurately 
known,  as  in  single  women,  or  in  married  women  whose  husbands  have 
been  absent  for  months,  the  average  period  between  the  fruitful  congress 
ind  labor  is  two  hundred  and  seventy-three  days.  But  calculations  can 
rarely  be  based  on  a  single  coitus.  Even  when  it  is  possible  to  compute 
from  one  coitus,  the  period  intervening  between  the  fruitful  coitus  and 
kbor  varies  in  different  women,  and  in  the  same  woman  in  different 
pregnaneies.  This  is  explained  by  several  possible  causes.  The  inter- 
val between  insemination  and  fertilization  is  not  constant.  We  have  no 
exact  knowledge  of  the  length  of  time  during  which  the  respective 
aexnal  elements,  the  ova  and  the  spermatozoa,  may  retain  their  vitality 
in  the  maternal  passages.  From  the  data  at  present  known,  it  is 
assumed  that  the  time  of  fecundation  may  vary  from  a  few  days  to  a 
week  or  more  after  insemination.  Again,  <restatiou  may  be  prolonged 
beyond  the  usual  normal  ])erio(l,  or  may  fall  short  of  it.  The  precise 
duration  of  pregnancy  cannot,  therefore,  bo  definitely  determined. 

Should  impregnation  occur  within  the  first  few  days  following  the  men- 
strual period,  the  catamenial  flow  is  almost  certain  to  be  absent  at  the 
next  menstrual  date;  when  impregnation  takes  place  shortly  before  an 
expet'ted  jieriod,  a  i)artial  menstruation  may  follow  at  the  menstrual 
^'px'h,  l)iit  more  or  less  atypical  in  character.  The  probable  date  of 
Wjor  as  computed  from  the  last  menses  becomes  still  more  uncertain  in 
women  whose  history  is  one  of  menstrual  irregularity. 

Whether  or  not  a  woman  can  give  birth  to  a  child  ten  months  or  more 
after  the  last  coitus  is  a  medico-legal  question  on  which  the  obstetrician 
niayl)i»(^lled  upon  to  testify.  The  French  law  recognizes  the  legitimacy 
^f  the  offspring  when  the  apparent  term  of  gestation  is  within  300  days. 
In  Austria  the  recognized  duration  of  pregnancy  is  from  240  to  307 
<lavs.  In  England  and  the  United  States  there  are  no  legal  limits,  but 
the  |MK>^ible  protraction  of  gestation  is  adniitt(Ml  by  all  legal  authority. 
Taylor  and  Beck,  in  their  works  on  MedicalJuri^prudcncey  cite  numerous 
instamx»s  of  protracted  gestation.  Several  cases  are  recorded  by  obstet- 
fi<^  writers  in  which  pregnancy  was  believed  to  have  continued  311), 
'^;i,  Vil^  and  336  days  respectively  after  the  last  menstruation.  Dewc  es 
<'ites  a  case  which  continued  for  ten  calendar  months.  Playfair,  Lusk, 
*nd  Ijei-hman  have  all  mentioned  instances  of  considerable  prolongation. 

(14!)) 
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Most  frequently  in  such  instances  the  child  is  a  male  and  of  large  rfii.  I 
Some  women  appear  always  to  exceed  the  usoal  limits  of  pregnaoiT* 


Prediction  of  the  Date  of  Xiabor. 

(a)  Naegele's  Eule  for  the  predictioo  of  the  date  of  labor  i 
upon  the  fact  that  the  average  interval  between  tlie  beginning  of 
raerjstruation  and  the  f.»ccurreDoe  of   labor  is  two  hundred  and  eighty^ 
days.     It  consists  in  counting  forward  nine  calendar  months  from  tbe 
beginuing  of  the  last  menstruation  and  adding  seven  days.     This  is  i 
ready  method  of  computing  approximately  two  hundred  and  eighty  davi 
from  the  beginning  of  the  last  menstrual  period.     The  same  result  H 
gained  by  counting  backward  three  mouths  and  then  adding  seven  days 
The  prediction  is  usually  accnmte  within  a  week.     An  error  of  two  oi 
three  weeks,  however,  is  possible,  since  in  exceptional  instances  pn 
nancy  may  begin  at  any  periotl  bi'tW£H>u  the  menstrual  cpoclis. 

(6)  Eeckoniixg  from  lie  Date  of  Qmckening.  It  is  a  oomraon  popnlaf 
custom  to  (estimate  the  date  of  parturition  from  the  time  of  quick- 
ening, counting  this  sign  as  tx^eurring  in  mid-pi-egnancy,  Bnt  a.*  th^H 
pcriixl  of  quickening  varies  fn>m  tht*  tweliVli  to  tlic  iwcntieth  \ve«*k,  aii4^^ 
the  observations  of  the  patient  are  always  liable  to  error,  the  nietiiml  i§^ 
obviously  unreliable.  When,  Jiowever,  accurate  menstrual  data  are  nut 
available,  or  when  pregnancy  has  occurred  in  the  absence  or  temponiry  j 
suspension  of  the  menstrual  ninctiou,  reckoning  from  the  ]ierit»d  of  ' 
quickening  may  serve  for  an  approximate  estimate, 

(c)  Mensuration  of  tlie  Uterus  is  oot  wholly  reliable  for  tins  purposie, 
since  the  amount  of  liquor  amnii  varies  in  different  cases,  and  the 
size  of  the  foetus  is  not  always  the  same  in  different  instances  for  the 
same  period  of  gestation.  Moreover,  more  tlmn  one  foetus  may  be 
present.  The  situation  of  the  fundus  cannot  be  depended  inK>n  for 
determining  the  stage  of  gestation^  fur  the  reasons  just  stateil  under  men- 
suration of  the  uterus.  The  height  of  the  fundus,  too,  is  influenced  by 
the  tonicity  of  tlie  abdominal  walls,  by  the  capacity  of  the  pelvis,  and 
by  the  direction  of  the  uterine  axis.  Af^in,  in  comparing  the  situaiioa 
of  the  fundus  with  that  of  the  umbilicus,  it  must  be  remembered  that 
the  umbilicus  is  not  altogether  a  fixed  |>oint* 

(e)  MensuratioE  of  the  Foetus*  The  length  of  the  foetus  is  about  double 
that  of  the  f<etal  ovoid.  The  length  of  the  ftietal  ellipsoid  may  l*e 
measured  with  approximate  accuracy  through  the  abdominal  wall,  by 
placing  the  poles  of  a  pelvimeter  on  the  alKlominal  wall,  one  opposite 
each  extremity  of  the  ftetal  ovoid.  The  measurement  may  be  taken 
more  accurately  by  placing  one  pole  of  the  pelvimeter  on  the  abdomen 
over  the  upper  extremitv  of  the  ffjetal  ma^  and  passing  the  other  pole 
through  the  cervix  and  holding  it  against  the  presenting  part;  but  this 
method  is  obviously  ohfectionabtc  and  sliould  l>e  reserved  for  emergencies. 
The  rate  of  foetal  development,  however,  is  not  uniform.  Nevertheless, 
measurements  of  the  fret  us  j  including  the  accessible  diameter  of  th« 
head,  affi>rfl  fairly  reliable  data  for  predicting  the  date  (d"  labor,  ^h 

The  approximate   lengths  of  tbe  frrtus  in   the  last  four  months  ol| 
intra -uterine   development    respt^tively   are    stated   iu    the    following 
table :  
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Length  of  the  Fcetus. 

Sixth  calendar  month,  30  to  «35  cm.,  about  12  to  14  inches. 
Seventh  calendar  month,  35  to  40  cm.,  about  14  to  16  inches. 
Eighth  calendar  month,  40  to  45  cm.,  about  16  to  18  inches. 
Ninth  calendar  month,  45  to  50  cm.,  about  18  to  20  inches. 

Evidence  of  Previous  Pregnancy. 

Evidence  of  a  previous  pregnancy  which  had  occurred  at  any  remote 
period,  and  which  had  continued  but  a  few  months  is  difficult  or  impos- 
able  of  recognition.  Within  a  few  days  following  the  expulsion  of  its 
eontents,  the  uterus  will  be  found  more  or  less  enlarged  and  the  cervix 
Dore  than  normally  open.  It  may  be  difficult  of  distinction,  however, 
from  an  enlarged  and  menstruating  uterus.  Soon  after  an  abortion  rem- 
aiDts  of  the  foetal  structures  may  be  looked  for — microscopically — ^in  the 
products  of  a  curettage  or  in  the  lochial  discharge. 

The  physical  evidences  of  a  previous  pregnancy  are  much  more  dis- 
tinctly marked  after  recent  parturition  at  or  near  term.     The  fundus 
Bteri  will  then  be  found  in  tne  hypogastric  region,  much  enlarged,  and 
the  cervix  will  be  patulous.     For  several  days  after  labor  the  genital 
discharge  corresponds  in  quantity  and  character  to  the  lochial  flow. 
Fresh  lacerations  of  the  cervix  may  be  detected.     The  vaginal  portion 
of  the  cervix  is  more  nearly  cylindrical  in  the  parous  than  in  the  nuUip- 
aiTMis  woman,  and  its  lower  border  is  more  or  less  deeply  notched. 
Relaxation  of  the  vagina  persists  for  some  time  after  delivery.     The 
fiiorcfaette  is  usually,  and  the  hymen  Ls  always,  destroyed  in  the  first 
kbor. 

The  abdominal  walls  are  soft  and  relaxed,  with  the  skin  thrown  into 
folds,  and  its  lower  half  is  marked  with  white,  shining  lines  {linece  albi- 
canUs), 

The  breasts  are  tumid  and  contain  lacteal  secretion.  The  presence 
of  colostrum  corpuscles  in  the  breast  secretion  indicates  a  recent  delivery. 
The  characteristic  areolie  of  pregnancy  are  in  great  degree  permanent, 
and  they  afford,  therefore,  no  diagnostic  evidence.  On  the  faces  of  preg- 
nant women  frequently  there  may  be  seen  the  chloasma  uterinum,  which 
sometimes  lasts  years  after  parturition.  Menstrual  and  uterine  disor- 
ders, however,  may  cause  the  same  skin  affection  in  women  who  have 
never  been  pregnant. 

The  general  appearance  of  the  woman,  even  after  recent  delivery, 
usually  presents  nothing  characteristic. 

After  death  the  recognition  of  the  parous  condition  is  not  difficult. 
The  («rvical  canal  has  lost  its  fusiform  shape;  the  uterus  is  enlarged 
and  heavier;  the  corporeal  cavity  is  approximately  oval,  the  inner  sur- 
face of  the  fundus  uteri  being  no  longer  convex,  as  in  nulliparce,  but  flat 
or  even  concave. 
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HYGIENE  AND  MANAGEMENT  OF  PREGNANCY. 

It  is  the  duty  of  the  practitiooer  of  raedieine  engaged  to  attend  a 
womati  io  c5onfineinent  to  give  Jver  auch  hygienic*  instruction  us  she  may 
require  and  to  extend  a  certain  degree  of  professional  attention  tlirough- 
out  pregnancy.  Munv  disonlcni  and  complieations  are  likely  to  ari&e 
during  gestation,  and  the  woman* s  welfare  may  depend  in  no  small 
degree  upon  the  watt*hfiil  care  of  her  me<lit^l  adviser. 

Diet.  Early  in  pregnancy  some  degree  of  digestive  disturbance  and  Ujss 
of  ap|>etite  is  the  rule.  By  the  fourth  mouth  the  gtistric  irrituhility  usually 
begins  to  abate  and  appetite  and  digestion  improve.  In  tlie  regulation  of 
diet  reasonable  regard  t^houhl  be  had  for  the  preferences  of  the  [wtient. 
Individual  fancies,  dislikt*s,  or  idia^yncrasies  must  be  consulted.  In 
thi."^  way  the  morning  sickness  may  sometimes  be  managed  satisfactorily. 
By  taking  digestible  liglit  nourishment  between  meals  one  may  often 
control  the  nausea  tine  to  the  emptines.s  brought  a!>out  by  rapid  ab^or|)- 
tion  to  meet  the  iucrca.sed  demand.  Most  fiHKb,  auimal  and  vegetable, 
which  are  nutritious  and  easily  digestible^  are  suitable.  In  short,  the 
diet  during  pregnancy  .should  be  plain,  simple,  digestible,  highly  nutri- 
tions, and  be  tiiken  at  regular  intervals.  No  invariable  rule  can  be  laid 
down  for  all  enst^s,  as  the  same  foods  do  not  agree  equally  well  with  all 
pitieuts.  A  snfficiently  libeml  diet  contributes  to  improve  ha^matosis^ 
increases  functional  activity,  augments  btxly-weight,  gi%^es  a  hotdthy 
tone  to  the  bloodvessels  and  tissues,  and  diniioishes  the  susceptibility  of 
the  nervous  system  to  piin  and  to  reflex  irritation.  A  suitable  diet,  too, 
during  pregnancy  is  obviously  essential  to  the  normal  development  of 
the  foetus  hi  ulcro. 

Excessive  eating,  on  the  other  hiind,  must  be  avoided.  The  tt^xs^mia 
^f  pregnancy  is  often  the  result  of  overfeeding.  Especially  in  the  later 
wei'ks  of  pregnancy,  when  the  gravid  uterus  e,\ercises  pressure  upon  the 
stoumch,  IVkkI  shoidd  be  taken  in  small  quantities.  Too  libc*ral  diet  at 
this  time  may  result  in  overdcvelo[ynient  of  tlie  fetus.  Per  eontrtt,  a 
rcstrictal  diet  during  the  hist  six  weeks  of  pit-guaney,  with  limitation  of 
sugai*s  and  of  starchy  fcxuls,  it  is  chiimcd  tends  to  lessen  the  size  ami 
hardness  of  the  child's  head  au<l  to  tacilitatc  the  birth  (Prochowrjik ). 

The  subject  of  digestive  disturbances  is  fully  treated  *ui  page  387. 

Digestive  Urgana,  Usually  some  attention  must  be  directed  to  the 
aUiniach  disturbances.  Allusion  has  already  been  made  to  their  dietetic 
mauagcment,  which  is  often  more  efficacious  than  medicinal  treatment. 
In  feeble  digestion  good  results  may  be  expected  fnim  the  teiuporarv 
use  of  kourayss  or  predigested  foods,  When  the  stomach  rejects  all 
food  resort  must  be  luid  to  rectal  alijuentatioo. 

It  is  iraportaut  that  the  bowels  be  evacuated  at  least  once  daily. 
Most  women  are  habitually  constipated^  and  pregnancy  commouly  aggm- 
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vates  the  disorder  and  intensifies  the  ill  results  accruing  from  incom- 
plete intestinal  elimination. 

Thejse  of  fruits,  fresh  yegctobles,  and  coaree  bread  will  often  accom- 
plish much  in  relieving  constipation.  The  mineral  waters,  saline  or 
suIpho-saHne,  solutions  of  sodium  phosphate  or  Carlsbad  salts  answer 
admirably.  Other  efficient  laxatives  are  aloin,  podophyllin,  and  cascara 
sagrada.  Rectal  enemata  should  be  avoided,  and  drastic  cathartics  are 
always  objectionable,  owing  to  the  danger  of  causing  abortion.  Instances 
are  rare  in  which  purgation  is  necessary. 

Exercise.  Moderate  muscular  exertion,  as  a  rule,  is  well  borne.  Daily 
walks  in  the  open  air  are  useful  both  for  exercise  and  recreation.  Sea- 
bathing is  permissible  if  properly  managed.  Most  other  forms  of  light 
andagreeable  exercise  are  beneficial.  Cycling  may  usually  be  permitted, 
if  practised  in  mcKleration  and  with  care  to  guard  against  accident. 
Pai^ive  exercise  will  be  found  highly  siilutarv  to  those  who  cannot  bear 
the  more  active  forms.  Carriage-riding  affords  the  necessary  fresh  air 
awl  sunlight.  Horseback-riding,  carriage-riding  over  rough  roads,  lift- 
injj,  and  all  violent  muscular  strain  and  overwork  must  be  prohibited. 
tWvded  and  ill-ventilated  rooms  should  be  shunned. 

Properly  regulated  physical  exercise  is  not  only  essential  to  the 
normal  progress  of  gestation,  but  it  doubtless  conduces  to  easy  labor. 
It  is  especially  important  in  women  of  delicate  health  and  feeble  mus- 
cular development. 

Beat.  The  pregnant  woman  requires  an  abundance  of  sleep.  Eight 
ho|ira_daily  of  undisturbed  sleep  are  essential.  An  hour  or  two  immedi- 
ately preceding  the  noon  meal  may  well  be  added  to  the  usual  nighfs 
rest 

Clothing.  The  clothing  should  be  so  adjusted  as  not  to  exercise 
undue  pressure  upon  the  chest  and  al)donien.  Corsets  must  be  pro- 
scribed. Garments  suspended  around  the  waist  should  be  as  light  as  is 
consistent  with  comfort  and  health.  The  heavier  clothing  should  hang 
f^^m  the  shoulders.  Pressure  upon  the  abdomen  impeding  the  ex- 
pansion of  the  growing  uterus  and  its  contents,  favors  the  develop- 
iiit-ntof  a  not  uncommon  complication  of  pregnancy — albuminuria  and 
unemia.  In  multiparie  with  lax  abdominal  walls,  relief  is  often  afforded 
'>y  supporting  the  lower  abdomen  with  a  projMjrly  constructed  abdoniinnl 
'''It.  Such  an  appliance  must  be  adjusted  with  care  not  to  increase  tlic 
pHNsure  upon  the  pelvic  and  renal  veins.  It  should  exert  a  lifting 
•either  than  a  constricting  pressure. 

Bathing.  The  functions  of  the  skin  should  be  kept  active  by  fre- 
1'icnt  bathing  during  the  entire  course  of  pregnancy,  and  particularly 
m  the  later  months,  when  it  is  important  to  relieve  the  kidneys  as  nmch 
''^^  possible  of  the  extra  work  thrown  upon  them.  Daily  baths  are  advo- 
cated, at  a  temperature  suitable  to  the  time  of  year  and  the  habits  of  the 
'n<iividual,  although  it  is,  perhaps,  preferable  that  the  bath  be  warm  at 
^i>t,  and  rapidly  cooled  at  the  finish.  To  secure  proper  reaction  the 
s*^in  should  be  rubbed  briskly  with  a  coarse  towel. 

Breasts  and  Nipples.  Attention  should  be  given  to  the  bn^asts  and 
iiipples  preparatory  to  lactation  and  nursing.  If  tluy  arc  retracted  the 
P^^^^lUt  should  be  taught  to  draw  them  out  gently  with  the  thiinil) 
^lid  finirer,  for  a  few  minut(\s  daily,  particularly  during   the  last  few 
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moiitlii^  of  pro^aney,  Thi^  not  only  serves  to  develop  them,  but  it 
iicfustotui?  tliem  to  nmnipiiliitirin  nml  lesj^ns  the  dangt?r  of  injury  bv 
nnrsing.  When  a  nipple  is  i  n  vert  od  or  det^ply  ere  viced  the  ?«mallest 
size  of  eupping-glaas  topjied  whh  a  riibher  bulb,  or  a  breast-pnmp, 
appliefl  a  few  minutes  enen  day,  serves  to  roll  ont  the  depresksions,  antl 
by  toughen! nj^  the  thin  epithelial  layers  at  the  bottom  to  ]irevrnt  fi-^sure 
and  iuforttoii  when  uur^^in*:  Uyin.^,  Striet  eleaiiUnesta  is  essentiaU  Ihiily 
abhifionin  wirli  eold  water  are  rtH-omniendetl  as  a  propliylaetie  a^iinst 
Hsiiiires  duriug  uursintr*  I>aily  iuanetioris  with  fn^^h  aii*in>-butter  are 
better  than  the  astringent  lotions  eommonly  emploved.  Friction  with 
fjauKe  to  remove  the  ointment  renders  tluu-skiun«l  nipples  less  i^ensitive. 

Hygiene  of  the  Pelvic  Organs,  %^aginal  injeetions  are  not  necessary, 
except  in  the  |)resenee  of  a  Icneorrh^pal  dist^barge*  If  injeetions  are 
require*}  a  saturtitod  solulion  of  Ixiric  acldj  one  or  two  quarts^  may  he 
given  with  a  fountain  syringe  and  with  the  least  possible  mediaDieal 
violeoce*     The  teniiierature  should  be  that  of  the  bcfdy. 

Local  treatment  to  a  diseased  vagiua,  cervix,  aod  canal  may,  with 
proper  precantions,  Iw  carried  out  durinj|  pregnancy.  Pregnancy  always 
aggravates  an  ejtisting  chronic  cervical  eudnnietritis;  it  increuses  tne 
cervit^al  eatarrlij  the  granular  degeneration,  the  secondary  vaginitis,  and 
vulvar  pnirltus.  The  gentle  use  of  warm  vaginal  injections  and  topical 
applications  of  mild  astringents  and  emollients^  and,  in  rare  cases,  of 
solutions  of  silver  nitrate,  may  not  only  improve  the  loca.1  condition, 
but  al*!  aid  in  controlliuji  reflex  disturbances,  such  as  nausea  and 
vomiting* 

Sexual  Intercourse  should  be  restricted  ;  it  is  injurious  to  some  preg- 
nant women.  Total  ulK^^tL^ntion  ."vhiiuld  be  en  joined  at  tlie  njeniitrual 
dates,  and  especially  in  women  who  have  previously  alw tried.  It  is 
most  likely  to  be  harmful  in  the  early  months  of  prt^gnaney  and  again 
towanl  the  dose* 

The  UBiial  marital  relations  are  distasteful  to  most  women  at  this 
time,  antl  to  many  are  the'SOurt?e  of  much  pelvic  disiKimfort,  as  well  as 
a  pntminent  Jactor  in  aggravating  the  nausea  of  pregnancy  and  in  the 
induction  of  aburtion. 

Urinary  Excretion.  Tt  is  esjiecially  inijMjrtant  that  careful  attention 
l>e  dirf*cte<l  to  tlie  })erf<innunce  of  the  rrnal  function.  A  eheniieal  and 
mioroscopiail  examinatiiin  of  the  urine  shouhl  he  made  at  kiist  twice 
monthly  during  tlie  earlier  numths  nnd  not  less  than  onee  weekly  during 
the  last  three  mnnths  nf  preguaney.  (lose  observatimi  of  and  the  care- 
ful regulation  of  the  function  of  the  kidneys  during  g^fstation  are  of  the 
utmost  importance  in  the  prophylaxis  of  the  toxa?niias  of  pregnancy. 
The  chang«*s  liaVde  to  <H*cur  in  the  urine  of  pregnant  women  have  been 
described  in  another  chapter. 

The  occur n/nce  i^f  albuminuria  should  always  Ix*  regard cul  with 
suspicion*  Albuminuria  always  calls  for  the  institution  of  diet  and 
other  renicflial  meaHures, 

The  most  valuable  evidence  of  the  emnnctory  activity  of  the  kidneys 
is  the  t<Ttal  daily  ipinntrty  ttf  urinary  solids,  especially  of  urea.  Tin* 
total  iiutput  of  urinary  solids  daily  is  normally  about  1000  gniins,  and 
of  urea  500  gniins*  These  figures,  however,  are  subject  to  consider- 
able variation  within  physirdogical  limits.      They  are  affected  by  the 
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quantity  and  quality  of  food  ingested  and  by  the  degree  of  muscular 
exertion. 

The  patient  should  be  directed  to  bring  a  sample  of  urine  twice  a 
month,  to  measure  an  average  day's  total,  and  to  give  notice  if  it  falls 
below  the  quantity  proper  for  her  weight  and  the  season.  Note  should 
be  taken  frequently  not  only  of  the  daily  quantityof  urine  passed,  but 
also  of  its  specific  gravity.  Samples  for  examination  should  be  had  from 
the  entire  amount  of  urine  voided  during  the  twenty-four  hours.  The 
total  daily  solids  may  be  estimated  approximately  by  the  following 
method:  Multiply  the  last  two  figures  of  the  number  representing  the 
specific  gravity  by  the  number  of  ounces  for  the  day.  The  product 
multiplieil  by  1-j^  indicates  nearly  the  number  of  grains  of  solid  matter 
in  the  given  number  of  ounces. 

The  quantitative  determination  of  urea  is  best  conducted  by  Hartley's 
method,  as  detailed  on  p.  212. 

The  Mental  Condition  of  a  pregnant  woman  should  always  be  an  object 
of  solicitude.  With  increased  emotional  susceptibility  she  may  be  quite 
eieitable,  irritable,  and  be  easily  disturbed  by  external  influences  which 
in  the  non-pregnant  would  make  no  injurious  impression. 

It  is  an  interesting  question  to  what  extent  the  unborn  child  is  affected 
by  the  mental  condition  of  the  mother.  There  is  no  doubt  that  her 
mental  state  may  be  the  cause  of  modifications  in  the  physical,  the  in- 
tellectual, and  the  moral  characteristics  of  her  offspring.  The  mental 
hygiene  of  the  mother  is,  therefore,  important.  Siie  should  be  guarded 
from  all  untoward  influences.  Kind  assurances  are  helpful,  and  judicious 
amaH»ment  should  be  encouraged.  Associations  should  be  agreeable, 
cheerful.  A  gentle  protective  care  is  to  be  thrown  around  the  patient, 
and  she  should  be  treated  with  considerate  kindness.  In  the  attainment 
of  this  desirable  environment  the  co-()]>eration  of  the  friends  is  obviously 
essential. 

Infectious  Exposures.  The  preornant  woman  should  be  warned  of  the 
danjjcr  that  may  come  from  contact  with  infectious  or  contagious  dis- 
*''^\^\  Siieh  exposures  are  doubly  (lantrc^nuis  shortly  before  labor.  While 
pri-jmaricy  continues  the  natural  n^sist anee  to  the  specific  action  of 
imthogniic  germs  is  undoubtedly  inerensed,  but  after  parturition  the 
•xhaibtion  of  labor  tends  to  diminish  resistance,  and  the  woman  becomes 
an  easier  prey  to  inf<»cti()n.  The  diseases  with  which  it  is  most  danpT- 
""'^  tor  her  to  come  in  contact  are  scarlet  iever,  diphtheria,  erysipelas, 
ami  all  septic  conditions. 

Avoidance  of  Drugs.  In  all  cases  as  little  medicine  as  possible  should 
he  administered.  Pregnancy  as  a  purely  physiological  condition  is  best 
nonaged  by  a  close  observance  of  judicious  hygienic  rules. 

Olwtetric  Examination.  After  the  foetus  is  viable  it  is  the  duty  of 
"Je  obstetrician  to  make  careful  examination  by  the  abdomen.  In  all 
^^ases  an  external  and  generally  an  internal  examination  should  be  made 
^^vard  the  last  month  of  pregnancy.  The  objects  of  this  examination 
are  to  determine : 

1-  Whether  or  not  the  woman  is  actually  pregnant. 

'^-  The  duration  of  pregnancy. 

'The  i.r.iTH'r  <il»servaii('o  of  rules  of  }iyi:i<'ii<-  <liiriiii,'  pn-jTiaiK-y  imiv  \>o  bi-ttcr  in--iir<<l  )■>■  l.l:l^■ill•_•• 
[" ''>.•  ]iaiu(>  «>f  ilu-  putifiu  Ji  paniplik'l'or  lonvcnii'iit  nianual  l»ri«.-lly  scttiiii;  I'orlh  \ivv  <!uli(- m 
l»>f  inalur. 
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3.  Whether  the  pregnancy  is  single  or  multiple. 

4.  Whether  the  fcxtus  is  living. 

5.  The  presentation  and  position  of  the  foetus. 

6.  The  measurements  of  the  maternal  pelvis. 

7.  The  size  and  hardness  of  the  foetal  head. 

8.  The  possible  existence  of  pelvic  or  abdominal  tumors  and  of  other 
pathological  conditions  that  may  injuriously  affect  the  labor. 

9.  The  probable  date  of  labor. 

10.  The  obstetric  prognosis. 

in  first  pregnancies  the  vaginal  examination  also  determines  small 
size,  si^asni  or  rigidity  of  the  vulva  ;  in  pluripane,  old  injuries  and  a 
possible  low  seat  of  the  placenta  are  to  be  borne  in  mind. 

The  precise  methods  of  diagnosis  which  are  carried  out  in  well- 
managed  maternities  ought  also  to  be  the  rule  in  private  practice. 
Should  the  conditions  be  such  as  may  lead  to  long  and  difficult  labor, 
the  obstetrician  should  be  forewarned,  that  he  may  determine  in  ad- 
vance what  course  to  pursue:  whether  to  choose  the  induction  of  prema- 
ture labor,  to  wait  till  term  and  depend  upon  the  use  of  forceps,  to 
resort  to  podalic  version,  or  symphysiotomy,  or  a  Cajsarean  section.  The 
knowledge  gained  by  the  proper  study  ojf  the  obstetric  case  in  ad- 
vance of  labor  affords  the  means  of  saving  many  maternal  and  foetal 
lives. 

The  obstetric  examination  will  be  treated  more  in  detail  in  connection 
with  the  management  of  labor. 


PART  III. 

PHYSIOLOGY  OF  LABOR. 


CHAPTER    VII. 

THE  MECHANICAL  ELEMENTS  OF  LABOR. 

Three  factors  are  coucerned  in  the  mechauisra  of  labor.  They  are  : 
!•  The  Expelling  Powers.  2.  The  Passages.  3.  The  Passenger.  An 
intimate  knowledge  of  these  elements  of  the  parturient  process  is  the 
first  essential  to  a  proper  understanding  of  the  coui'se  and  management 
of  both  normal  and  abnormal  labors. 

I.  The  Expelling  Powers. 

The  expellent  forces  are  three  :  a.  The  contractions  of  the  uterus. 
h.  The  action  of  the  abdominal  muscles,  c.  The  action  of  the  pelvic  floor, 
(a)  The  Uterine  Contractions.  The  chief  expelling  power  is  the  con- 
traction of  the  muscular  walls  of  the  body  of  the  uterus,  or,  rather,  of 
the  upper  uterine  segment. 

The  uterine  contractions  are  involuntary,  being  mainly  under  control 
of  the  sympathetic  nervous  system.  Yet,  though  independent  of  the 
will,  they  may  be  strengthened,  enfeebled,  or  wholly  arrested  by  emo- 
tional influences.  The  uterus  has  two  motor  centres,  one  iu  the  medulla 
ohlono;ata  and  one  in  the  lumbar  portion  of  the  cord;  apart  from  these 
its  oontractions  are  influenced  to  some  extent  by  the  action  of  its  own 
gan<j:lia.  Kouth  observes  that  direct  communication  with  the  brain 
>s  not  (^sential  to  co-ordinate  uterine  action,  though  the  brain  seems 
to  rejrulate  the  pains.  Direct  communicaticm  between  the  uterus  and 
the  lumbar  enlargement  of  the  cord  is  probably  essential  to  co-ordinate 
contraction. 

The  contractions  are  assumed  to  be  peristaltic,  the  wave  beginning  at 
the  fundus,  or  at  the  cornua,  and  sweeping  almost  instantaneously  over 
"1^  contractile  segment.  This  peristaltic  character  of  the  uterine  con- 
J^tion  is  marked  in  the  tubular  uterus  of  some  of  the  lower  animals, 
^^^  is  inappreciable  in  the  human  species. 

They  are  also  intermittent.  At  the  beginning  of  l-abor  they  recuir  at 
intervals  of  about  thirty  minutes.  The  intervals  shorten  as  labor  pro- 
K^^*^,  and  at  the  acme  of  expulsion  they  do  not  usually  exceed  two  or 
thny  minutes ;  frequently  at  the  close  of  the  perineal  >tage  tlicy  are 
practically  continuous. 
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The  duraHon  of  the  contraction  is  about  thirty  semnds  at  the  onset  nf 
labor,  and  it  is  irKidnally  h'tigtheued  to  sixty  i^^c*i>nds,  or  even  more,  as 
the  expukive  efforLs  reach  their  lietgJit,     Variations  in  both  the  fre- 

3iienoy  and  the  length  of  the  contraction,  however,  are  subject  to  some 
egree  of  irregnlarity.     The  event  presentE  three  stages,   Coutraction, 
Persistent  contraction ,  Relaxation, 

Thk  Sthkngtii  of  the  Uterine  C<jntraction  varies  in  different 
women.  It  (iiffi^rs  somevidiat  in  the  same  pei*son  at  different  stage*^  in 
the  proL/R^sri  of  labor.  FrtM|neutIy  it  is  observed  that  each  alternate 
contraction  is  more  powerful  than  the  preceding. 

The  foree  of  the  contraction  cannot  be  defioitely  stated.  According 
to  Dniican,  the  combined  power  of  the  nterine  and  abdominal  mnseles 
may  attain  a  maximnni  of  hfty,  or  even  eighty,  ponmls;  aeeonltn^  to 
Schatz  it  ranges  from  seventetm  to  fif!5'-five  pounds,  Poppel,  Fowl  let, 
and  Ribemont  have  reached  conclusions  nearly  similar  to  those  of  Sehatz. 
The  estimates  of  Duncan,  Poppel,  and  Ribemont  are  based  on  the 
force  required  to  rupture  the  membranes*  Sehatz  measured  the  dowo- 
wanl  prcis^nre  exerted  during  a  labtir  pain  by  means  of  a  species  uf 
manometer,  but  the  latter  methtKl  determines  only  the  force  with  which 
the  head  moves,  while  the  propelling  power  obviously  must  equal  tlie 
ini  of  the  motion  and  the  n^sistunee.  Unfortunately,  the  toeometrio 
methods  thus  far  employed  are  not  wliolly  reliable*  Though  we  have  no 
means  of  knowing  the  exact  value  of  a  lalKir  pain,  it  probably  never 
exceeds  and  schiom  attains  the  maximum  limit  above  stated* 

CHANiifS  IN  THE   S II APE  AND    PoSITlOK  OF    THE  UtKRII!^.       During 

a  contraction  the  uterus  assumes  appniximately  a  cylindrical  form,  its 
longitudinal  and  antero-posterior  diameters  being  inerea^spd,  while  its 
transverse  is  diminished.  In  other  words,  its  cross-section  takes  on  a 
more  nearly  circular  shape.  The  fundus  is  held  forwanl  against  the 
abdominal  wall,  and  the  entire  organ  is  forced  downward.  The  long 
axis  i>f  the  uterus  U  l>n>ught  in  line  with  that  of  the  jk^Ivic  iidei,  Tlie 
cajiacity  of  the  upper  or  cuntraetile  segment  is  diuiinisbcd,  tliat  (»f  the 
lnwer  ur  jwissive  segment  is  corresfKvninngly  Inereaseth  Tbe  jxmtoneal 
covering  achvpts  itself  to  the  changing  shafie  and  size  of  the  uterus  l)y 
reason  of  its  ehustieity.  The  muscular  structures  of  all  the  uterine 
llgarneuts  doubtIes.s  eontnict  simultaniHJUsly  with  thost^  t>f  the  organ 
it.self,  and  to  some  extent  they  ag?5ist  in  the  expuUi<^n  of  it^  contents  as 
well  as  in  fixing  tlie  ntenis. 

(b)  The  Action  of  the  Abdominal  Muscles.  The  uterine  eontraetions  alone 
are  concerned  in  the  dilatation  of  the  lower  segment  of  the  uterus  which 
taken  place  in  prt^panitiuu  for  the  expulsion  of  the  fcetus.  Dilatation 
complete^  the  action  of  the  uterus  is  reinforced  by  tliat  of  the  abdominal 
Vails,  At  the  height  of  the  uterine  contraction  the  woman  holds  her 
brealli,  the  diaphragm  is  fixed,  au<l  the  intni-abdominal  pressure  is 
incrcaserl  by  the  contractile  power  of  the  abfiominal  muscles.  This  adds 
materially  to  the  ex|>elling  force,  cfjm pressing  Uie  active  portion  of  the 
uterus  on  all  sides.  The  extruding  force  of  the  uteriDC  contraction  is  sup- 
plemental by  the  general  intra-abdominal  pressure,  and  the  contents?  of 
the  organ  are  impelled  in  the  direction  of  least  resistanee,  downward 
through  the  expanth^l  cervix. 

Yet  tJie  action  of  the  abdominal  muscles  is  not  in  all  cases  an  e^isen- 
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rial  ftrtop  iti  l{ilx>r*  It  is  well  known  tlmt  the  iiteni?^  may  expol  its 
r-fmit-nt^  iniaKl<Ml  Uy  the  accps^ory  powers.  This  Ls  exempli ficd  in  para- 
pliKjiV  wmnpii  and  in  spontaneous  deUveries  untlur  anie?*tliesia. 

Ordinarily  the  contractions  of  the  abdominal  muscles  are  under  control 
of  the  will.  Toward  the  elo.se  of  the  second  stage,  owing  to  the  reflex 
rffect  of  painful  disteution  of  the  passages,  they  become  more  or  less 
mvobotary  in  character, 

(f)  The  Action  of  the  Pelvic  Floor.  The  resbtance  of  the  pelvic  floor 
icfeio  some  ilegree  as  au  oiistaelc  to  the  progress  of  the  birth  until  the 
held  is  on  the  eve  of  expulsbu.  From  this  time  the  mus^cular  t(*nicity 
of  the  posterior  portion  of  the  floor  helps  to  impel  the  head  forward  in 
the  (lirection  of  the  outlet  of  the  soft  parts.  The  same  force,  too,  aids 
in  tlie  expulsion  from  the  vagina  of  the  after-coming  pole  of  the  fietus 
lod  ia  the  extrusion  of  the  placenta, 

n.  The  Passages, 

Obstetric  Anatomy  of  the  Bony  Pelrifl, 

The  [>elvi:&  is  the  stmug  bony  basin  which  forms  the  most  important 
pan  of  the  birth-canaL  (Fig,  143,)  The  terni  m  derived  from  the 
Greek  word   ri/^Ci  a  bowl.      The  pelvic  canal   is  irregularly  funnel- 

Fig.  u:l 
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The  f«ia&le  ptlvla. 


iped  and  isomewhat  flattened  fi*t>m  before  backward,  its  larger  end 
)k}ng  up  wan!  and  forward,  its  smaller  downward  and  backward,  in 
the  erect  position  of  the  woman.  In  it  are  contained  the  essential  oi^^ans 
of  griienitinn,  and  through  it  the  cfiiltl  is  expellc*!  in  the  course  of  labor, 
l_Tf»f*ti  it*s  r4*lation  to  the  size  and  sha|>e  of  the  ftetai  rnas'^  dejK^nd  the  more 
importunt  inechauical  phenomeoa  of  chihlljirth.   An  intimate  knowledge] 
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of  the  pelvis,  as  related  to  the  mechanism  of  labor,  affords  the  **  key 

the  obstetric  art/^ 

The  Constituent  Parts  of  the  Pelvis  aro:  the  sacrum,  the  coocyx,  andtlif^ 
two  ossa  iniioniinatn.  Eaeh  of  these  Ijoncs^  though  made  up  uf  separate 
se«^rntint^  In  infants,  is,  with  the  exception  of  tho  coccyx,  practically  one 
in  the  chiUi-beariug  woman. 

The  Pelvic  Joints.  Of  obAtotric  importance?  aro  the  im?1  vie  articulations* 
They  are  the  sacro-iUac  juints^  the  sacn>coccygeal  joint,  and  the  sympbysii 
pubis* 

The  Sacro-iuac  Joixtb.  In  these  joints  each  articular  surface 
invested  with  a  thin  plate  of  cartilage*  Small  interi^paces  containing 
fluid  resembling  synovia  ai*e  nsually  observed  between  the  eartilu^ 
especially  in  women;  rarely  these  spaces  are  wholly  absent^  and  ev 
wlien  they  exist  a  synovial  membrane  cannot  always  be  demonstratrd. 
In  a  considerable  proportion  of  cases  a  true  synovial  cavity  ie  presei 
and  the  joint  is  arthrodial  in  variety.     (Browuiug.) 

Fig.  144. 


LIUM 


IleiiiAle  pelTtaj  poeterlC};  view,  showing  conalltucnt  po^rts.    (Modtfl^d  ftQuo  TfSTur.) 

The  ligaments  are  the  anterior  sacro-iliaCj  the  jjos^terior  sacro-iliac, 

and  the  interosseous  ligament. 

The  tinier  tor  mero-Uiae  UijamtiU  is  made  up  of  numerous  thin  and 
comnarativcly  weak  li^^amenUjus  bands. 

The  podet'ior  sacro^ilkw  ligament  is  of  gi'eat  strength  and  importance- 
It  consists  chiefly  of  three  fasciculi:  the  two  superior  ruu  in  a  nearly 
horizontal  direction  from  brme  to  bone;  the  inferior  extends  obliquely 
downward  and  inward  from  the  posterior  superior  spine  of  the  ilium  to 
the  third  and  fourth  pieces  of  tlie  sacrum*  The  latter  is  the  obiigiie  sarnri^d 
iiiac  UguirienL  ^^ 

The  inffnmseotts  Hqament  consists  of  sepamte  bands  of  fibrous  tissue 
extending  between  the  articular  surfaces*     This  is  not  always  present. 

The  Sacro-coccygeat,  Joint,    This  joint  has  an  interosi^etnis  fibro- 
cartilage  which  permits  recession  of  the  coccyx*     Its  ligaments  are  ' 
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one  at  each  aspect  of  the  joint.  The  articulations  of  the  coccygeal  seg- 
nents  usually  retain  some  degree  of  mobility  upon  one  another  during 
tbe  child-bearing  period. 

The  Symphysis  Pubis.  The  articular  surfaces  of  the  pubic  bones 
ire  united  by  a  disk  of  fibrous  tissue  and  fibro-cartilt^e.  This  inter- 
pubic  disk  is  slightly  wedge-shajwd,  being  thicker  at  its  anterior  than 
its  posterior  margin,  and  thicker  at  the  upper  than  the  lower  end  of  the 
joint.  A  small  cavity  is  frequently  present  in  the  interosseous  disk  ;  it 
is  produced  by  absorption  of  the  fibro-cartilage,  and  is  never  synovial 
mduiracter.  (Browning.)  It  is  ofteuest  observed  in  the  female. 
There  are  four  pubic  ligaments,  one  on  each  aspect  of  the  joint. 
The  anietnor  pubic  ligament  consists  of  two  sets  of  superficial  fibres, 

Fia.  Uo. 


0»  iDDominatum  before  ftjsion  of  Its  three  constituent  parts.    (Ribemost-Dessaiones  and  Lepage.) 
II.  Ilium     Is.  Ischium.    P.  Pubis. 

^"  runuinjj:  obliquely  downward  across  the  joint  from  one  pubic 
'^'Ue  to  the  other,  and  of  a  deep  layer  which  stretches  directly  across  the 
V'nphvsis.  The  fibres  of  the  latter  are  blended  with  the  subjacent  fibro- 

^  ^^^  jH)H(enor  pxihic  ligament  is  essentially  a  layer  of  thickened  ])erios- 
'im  ^hich  passes  from  the  jwsterior  surface  of  one  pubic  Iwne  to  that 
^  }1^  comjxinion. 

.     ^^^  mperior  puhic  ligament  is  a  thin  bundle  of  fi])rcs  which  connects 
l,''p|K»r  as{>ect  of  the  bones. 

^^  inferior  puhic  ligament,  the   liganicntiun   arcuatuni,  is  a   .^tout, 
^*^|Lj:,  fibrous  bundle  arching  atToss  from  tlic  inferior  marj^in  of  one 

II 
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deaeending  pubie  mmus  to  the  other.    It  blende  at  the  median  line  wit!i 

the  interpiibie  disk. 

Mobility  of  tke  Pelvic  Joints,  A  biirely  pfvrreptil>le  mobility  of  the 
pubie  boues  upon  facli  oIIrt  h  generally  present  in  the  kst  weeks  of 
gestation.  Experience  in  sympliyseotomy  has  shown  that  the  sacro-iliac 
articulation  is  are  sufficiently  movable  to  permit  a  separation  of  the  pnbic 
Inmes  to  the  extent  of  5  to  7.5  cm,,  2  to  3  inches,  after  section  of  tlie 
sympbyBiSj  without  injury  to  the  anterior  ligament  TIic  saernin,  too, 
i^  eaiKible  of  rotation  in  some  degree  on  a  trati^ven^e  axis  drawn  through 
it;^  ba.se  a  little  behkw  the  level  of  the  protuontory.  Not  only  is  there  a 
hinge-like  motion  at  the  sacrtv-eoecygcal  joint,  but  the  ^egmentis  of  the 
coccyx  J  as  already  stated  ^  have  8ome  degree  of  mobility  upon  one 
anotlier*  Owing  to  the  swt'liing  of  the  intenirticular  structures  which 
obtains  in  all  the  jjelvic  articulations  tt^ward  the  close  of  ]»regnancy 
ssonie  expansiou  of  the  |K*lvie  planes  is  jMJssible  during  labor  under  the 
wcilge-like  uetion  of  tlu-  fcctal  head, 

Tlie  False  and  the  True  Pelvii,  Tlie  bony  pelvis  presents  two  divisions 
— the  falKr  and  the  6''*^  pelvis,  or  the  [greater  and  the  kaaer  pi^lvis.  The 
dividing  plane  cuts  the  upper  anterior  margin  of  the  sacrum,  the  u|iper 
end  of  the  symphysis  pubiSj  anfl  the  ilio-peetinoal  line  on  either  side. 
The  part  above  this  plane  la  the  false,  that  below  the  true,  pelvis. 

Tkefahe  pehh^  together  with  the  vertebral  eohimu  and  the  alxlomiual 
walls^  forms  a  ftmnel-shapt?d  approach  to  the  true  pelvijs.  The  space 
included  is  a  part  of  the  abdominal  eavitj, 

Th^  trtie  pehnM.  It  i^  with  the  true  ]>elvi.s  that  obstetric  problems  have 
mainly  to  deal.  Here  it  is  that  the  principal  fesistaiiee  to  the  birth  is 
enc*>untered,  and  here  the  more  important  mechanical  phenomena  of 
labor  are  executed.  Upon  a  eli*ar  comprehension  of  the  anatomy  of 
this  part  of  the  i>elvis  in  its  relation  to  the  parturient  process  tlie  skill 
of  the  obstetrician  will  largely  dcpf^nd* 

The  BriiQi  Inlet,  Saperior  Strait,  LithmuE,  or  Margin  of  the  True  Pelvis. 
The  anatomical  inlet  is  bicated  by  the  upper  margin  of  the  sacrum,  the 
ilio-peetincal  lines,  and  the  upper  end  of  the  symphysis.  Its  outline  is 
generally  described  as  approximately  heart-sliaped.  Its  e<.intonr  corre- 
sponds nearly  to  that  formed  by  two  ellipses  overlapping  anteriorly, 
each  of  these  ellipses  repreHenting  the  engaging  sectional  plane  (»f  the 
foetal  head*  In  exceptional  cases  the  brim  i?*  an  irregular  o%*al  or  is 
nearly  rouml  in  shape. 

Obstetric  Landmarka  at  the  Bdm.  Certain  anatomical  points  about  the 
pel  vie  iidct  arc  frcnuently  rt^ferred  to  as  IniulmarkSj  both  in  ol)stetric 
writings  and  in  practice*  They  are  i  1.  The  sacn>- vertebral  angle,  or  the 
promontory  of  tlie  sacrum.  The  angle  is  formed  by  the  inclination  of 
the  pelvis,  the  intervertebral  cartilage  betwwn  the  last  lumKir  and  the 
6rst  sacral  vertebne  being  wedge-shaped,  with  its  base  to  the  front, 
(Fig,  148,)  2.  The  saero-iliac  joints,  or  rather  the  points  at  which  they 
are  met  by  the  ilio-pectineal  lines*  3,  The  ilio-pec^tineal  eminences 
situat^ed  on  the  pnbic  bones  elose  to  the  ilio-pubie  junetions.  4.  The 
symphysis  pubis* 

The  Outlet  or  Inferior  Strait  of  tlie  PelTls.  The  anatomical  outlet  of 
the  pelvis  is  boundetl  by  the  summit  of  the  subjmbic  arch,  the  ist^hial 
tuberosities^  and  the  tip  of  the  coccyx.    The  outline  is  that  of  a  lozenge- 
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Aiped  flgoie  whose  angles  have  been  rounded.  (Fig.  146.)  Owing  to 
Ae  ffiBieneihility  of  the  soiatio  liramentSi  to  the  jielduu^  character  of  the 
coeojx,  and,  to  some  extent,  of  the  sacro-iliao  joints,  the  oontoar  of  the 
iidet  becomes  ovate  at  the  expulsion  of  the  head.     (Fig.  147.) 


Ita.146. 


Outlet  of  pelvis. 

Itvill  ipresentlj  be  seen  that  the  superior  and  the  inferior  strait  in 
tteohBtetno  sense  are  not  identical  with  the  anatomical  brim  and  outlet 
rapeotiveljr. 

flMslik  Landmarks  at  the  Outlet.    Anatomical  points  about  the  outlet 
vUeh  ireof  special  importance  as  obstetric  landmarks  are  the  following: 
\     1«  The  tip  of  uie  oocgrx,  and  of  the  sacrum. 
IThesobpubicarch.    3.  The  ischial  tuber- 
oilieB.  4.  The  ischial  spines.    6.  The  ob- 
ttntor  foramina. 

Aero^ieJatib  Ligammta.  The  greater  and 
tke  leaser  sacro-sciatio  ligaments  contribute 
to  the  formation  of  the  more  resistant  por- 
tion of  the  parturient  canal,  which  is  mainly 
formed  by  the  bones. 

Jh  greater  mcro-sciatic   ligament   arises 

™n  the  posterior  inferior  spine  of  the  ilium 

^  from  the  side  of  the  sacrum  and  coccyx, 

^'Tows  and  thickens  in  tlie  middle  of  its 

'^gth,  broadens  again  at  its  anterior  attach- 

^'^t,  and  is  inserted  into  the  inner  surface 

^  ^he  ischial  tuberosity,  sending  forward  a 

/iSr^'onn   process  upon  the  ischial   ramus. 

« V  148.) 

^T^e  lesser  saero-sciaiie  ligament  takes  its  origin  from  the  side  of  the 
"J^Um  and  of  the  coccyx,  and  passing  in  front  of  the  greater  is  inserted 
'i;^  the  spine  of  the  ischium.  (Fig.  148.^ 
-^lie  open  spaces  between  the  greater  ana  the  lesser  sciatic  notches  and 
'^  ligaments  are  respectively  the  greater  and  the  lesser  sciatic  foramina, 
^fcs  OaTity  of  the  True  Pelvis  is  bounded  posteriorly  in  the  main  by  the 
"^•^tim  and  the  coccyx,  anteriorly  by  the  pubic  bones  and  their  rami, 
^^^*ally  by  the  lower  portions  of  the  ilia  and  the  bodies,  tuberosities. 


The  outlet  as  seen  from  below. 

C.  Under  surface  of  the  coccyx. 
A  P.  The  antero>posterior,  or  pubo- 
coccygeal diameter.  TE.  Transverse 
diameter.  i^OandXO.  Right  and 
left  oblique  diameters. 


spinee,  and  rami  of  the  ischial  bDiie.s,  It  is  irn?gukrly  cjrlindtici 
shape.  The  posterior  wall  is  smooth j  and  is  concave  from  above  dj 
wanl;  its  depth,  measured  on  the  curve  of  the  sacrum  and  coogj 
11-5  to  12.0  cm,,  4h  to  5  inches.  i 

The  anterior  wall  is  smooth  and  coumve  from  side  to  side;  a( 
symphysis  its  depth  is  4  cm.,  ur  a  little  more,  1|  inch.  The  la| 
walls  corresponding  to  the  broad  smooth  surfaces  of  the  ischial  b 
are  9  cm,  in  deptb,  31  inches*  It  will  be  noted  that  in  the  passaj 
the  ht>ad  through  the  pelvis  its  posterior  pole  traverses  a  much  gp 
distance  than  does  the  anterior  before  it  escapes  from  the  bony  q 
As  will  be  seen  later,  the  difference  in  the  extent  of  the  piisterior  an< 
anterior  walls  in  the  soft  parts  which  make  up  the  tower  portion  d 
birth-canal  is  even  greater  than  in  the  osseous  portion  of  the  partu 
tract. 

Fig.  118, 


Intcrfor  siiffkce  of  lefl  h&lf  of  pelvis.  (Modl5dd  fri>ro  Faribrcf  nnd  Tuunca.) 
1.  PiomoJitory  of  sfteram.  i.  Anterior  tuperlor  ilUc  ^plne^  3,  HUo  foaa.  4.  Antwrior  J 
itlAO  ipiit€.  6.  lAter«J.  e^urfEiC'e  of  pielvic  cavity*  0.  SjrmphjniB  pubis*  7.  Tip  f>f  sacrum*  { 
pttsce  of  CQCC7JL  %  Bpio«  of  iiK-blutiiH  10.  IscMnm.  11.  Lcnsef  aacm^flclAtlq  UsttmeiiL  12,  { 
bocfo-eciiitio  ilgvmenL  13*  Lesser  saciwsclAllo  fomoiCQ  SF.  Greats  B^roacUtlC  Itzmsi^ 
Ubtitmigr  JbfAm«tL 


QbBtetric  Planea  of  the  Pelvis*  The  short  curved  canal,  bonnda 
the  bony  walls  just  deseribedj  varies  somewhat  in  shape  and  in  d 
different  parts  of  its  i-ourse.  These  variations  arc  best  undei'stfiod 
the  aid  of  a  series  of  planes  dmwn  transversely  through  the  jielvic  q 
at  different  levels.  Three  are  of  special  ol>stetric  importance*  1 
are  the  plane  of  the  brim,  the  plane  of  the  outlet,  and  the  middle  p 
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Bj  the  dimensions  of  these  pianos  the  presence  or  absence  of  deformity 
in  the  canal  may  usually  be  determined. 

Plane  of  the  Pelvic  Brim.  The  obstetric  inlet  is  the  space 
available  for  the  passage  of  the  head  at  the  superior  strait.  It  is  not 
strictly  coincident  with  the  anatomical  brim.  The  latter  is  the  entrance 
of  the  lesser  pelvis,  the  former  the  level  of  least  expansion  at  the  upper 
portion  of  the  pelvic  canal.  The  plane  of  the  obstetric  inlet  is  located 
by  the  summit  of  the  sacral  promontory,  the  ilio-pectineal  line,  and  the 
posterior  surface  of  the  symphysis  at  a  point  about  1  cm.,  |  of  an  inch, 
below  its  upper  margin,     (lig.  149.) 

Fig.  149. 


The  diameters  of  the  pelvis.    Shows  also  1r>catioTi  of  anatomical  and  obstetric  inlet  and  outlet. 

(Farabeif.) 

Plane  of  the  Pelvic  Outlet.  The  .structures  which  bound  the 
anatomical  outlet  of  the  pelvis  posteriorly  are  not  wholly  fixed,  but  they 
yiehl  somewhat  during  labor  under  pressure  of  the  jidvancing  heaa. 
The  plane  of  greatest  bony  resistance  at  the  inferior  strait,  therefore,  is 
not  that  of  the  anatomical  outlet,  hut  a  plane  somewhat  above  it.  The 
latter  i.s  the  inferior  strait  from  the  ()])stetric  stand-])()int.  For  the  ob- 
stetrician the  plane  of  the  pelvic  outlet  is  one  defined  by  the  ti])  of 
the  sacrum,  the  ischial  tuberosities,  and  the  posterior  surface  of  the 
pubic  symphysis  at  a  point  immediiitc»ly  above  its  lower  marjj^in.  At  the 
expulsion  of  the  head  from  the  bony  outlet,  owinir  to  the  yielding  (char- 
acter of  the  sciatic  ligaments,  the  shajxi  of  this  ])lane  becomc^s  ovate, 
with  its  greatest  expansion  directed  po.steriorly. 

The  Middle  Plane.  This  ])lane  cuts  the  u|)|)er  end  of  the  third 
piece  of   the  sacrum,  the  middle  of   the  symphysis   pubis,  and  points 
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opposite  the  centres  of  the  acetabular  cavities.  The  latter  p 
somewhat  larger,  the  plane  of  the  inferior  strait  a  little  smalk 
that  of  the  pelvic  brim. 

Inclination  of  the  Pelvis.  The  plane  of  the  pelvic  brim  forms  a 
with  the  horizon  of  from  50  to  60  degrees,  according  to  the  poe 
the  body.     The  upper  margin  of  the  symphysis  pubis  in  the  ere( 


py 


/r 


Diagram  showing  axis  and  planes  of  pelvis. 
A  BCD.  Axis  of  entire  porturicnt  canal.    -Y.  Anus  as  distended  at  acme  of  ezpulsion.   J 
of  brim.    K L.  Mid-plane  of  cavity.    MN.  Plane  of  outlet.    OP.  Axis  of  brim.    QJ^  Ax 
plane.    S  71  Axis  of  outlet.    ////.  Horia^n.    A' iV^  Diagonal  conjugate  diameter. 

tion  of  the  woman  is  nearly  9  cm.,  3 J  inches,  below  the  level 
promontory.  The  coccyx  is  2  cm.  above  the  level  of  the  subpubi 
the  puho-coccygcal  line  making  an  angle  of  10  degrees  with  the  h 
The  diro(?tion  of  the  pelvic  «inal  at  the  inlet  turns  sharply  ba- 
from  the  bo<ly  axis.  Yet  it  must  be  remembered  that  the  inclini 
the  pelvis  is  subject  to  considerable  variation  in  different  postures 
body. 
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Tke  Pelvic  Diameters  aad  Measurements. 

The  var\Mn|^  t^ize  ant!  shape  of  tho  bony  canal  at  different  levels  are 
indicated  by  the  varying  dimensions  of  the  horixoutal  planes  of  the  pelvis. 
These  dimeneions  are  measure*!  on  eaeh  plane  in  four  directions  :  the 
iintenvpfjsterior,  the  tranBverse,  and  the  two  oblique.  The  several  diam- 
eters of  these  planes  taken  together  are  spoken  of  as  the  internal  diame- 
tei^  of  the  pelvis* 


Obslelrlc  cllameteirs  of  tbe  pelvic  brltn. 

A  A%  Cod  jugate  dlwncter.    TT,  TrauBveiie  dlwnetef.    LO.  LeH  obJlquo  dintdjetef. 

R  O.  Eight  oblique  dinmeter. 


Internal  Diameters  of  the  Static  or  Dried  Pelvis. 

At  the  Brim.  The  ANTEROPasTEitioR  Diameter  at  the  brim  h  the 
Icii  s  1 1  li  s  tauf.^  lie  twee  n  t  h  e  sac  ra  1  p  romon  to  ry  and  the  pu  b  i  c  sy  ni  phy  si  s»  It 
FE*pres<ents  the  available  interval  between  the  two  surfaces  for  tiie  paasage 
of  tlie  head.  It  extend;?  from  tlie  middle  of  tlic  sacml  promontory  to 
the  |>ot*terior  surface  of  the  symphysis  at  a  point  about  two-iifths  of  ao 
ineh  ixOow  its  upper  margin.  It  is  tenued  the  €on}tigalt\  or  the  tru£ 
mnjugak^  and  its  value  is  11  cm,j  4|  ijurhes.     (Fig.  151.) 

The  TiiAKSVERi?i!:  Diamkteu  is  tlie  greatest  distanc^e  between  the 
tlu>[ke<'tineal  lines,  arid  measnres  13.5  cm.,  5]  inches.  The  ji^q^eatest 
transverse  diameter  of  ihe  pelvic  brim,  hovveverj  lies  ttx>  near  the  pro- 
mootory  to  be  available  for  the  passage  of  any  of  the  conventional 
dtaoiaters  of  the  foetal  head.  In  a  typical  relation  of  head  to  ]>elvie, 
iherefore,  the  head  never  passes  in  transverse  jwsition*     (Fig*  151*) 

The  OBLH^tJE  Diameters  extend,  one  from  the  rightj  the  other  from 
the  left  sacro-iliac  joint  at  its  inters^x'tion  with  the  iliiHpeetineal  line,  to 
opposite  ilio-pectint^l  emtnene<*.  The  right  oblique  springs  from 
be  right,  the  left  oblique  fmm  the  left  sacro-illac  articulation.  Their 
vah]i*s  arB  each  about  12.5  em.,  5  inches.  (Fig*  152.)  The  right 
oblique  diameter  is  slightly  longer  than  the  left.     It  should  be  noted 
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that  by  French  writcris  this  noincnulature  of  the  oblique  diiimeterti  ii 
rcverisedj  the  left  obliijuc*  being  tbat  which  ends  at  the  left  aud  the  right 
oblique  that  which  etids  at  the  right  anterior  aspect  of  the  pelvic  brim. 

At  the  Middle  Plane,  The  Antero-fosteriok  Diameter  is  the 
distaoce  from  the  iipiw?r  margip  of  the  third  piece  of  the  sacrum  to  the 
possterior  surface  of  the  sympliysis  pubis  at  the  middle  point  of  its  depth, 
and  m  12.5  cm.,  5  inches* 

The  Tea>'6VE1ise  Diameter  is  the  greatest  transvei^e  ^vldth  of  the 
|)elvis  at  this  plane,  and  muasures  12  cm*,  4j  inches* 

The  OiiLiquE  Diameters  are  not  measured  from  fixed  points,  and 
are,  therefore,  valueless  for  obstetric  purposes. 


FlO.  1,^2. 


f  \ 


Bi 


)    Bl 


/ 


Obiietrlc  dlttiflettn  of  the  pelvic  outlet, 
a  F.  SACT^imblls  dUmeter.    Ui.  L  BlslaoLilal  dlutiijgtcr,    BL  3,  Biw^iatic  dl&met«r. 

At  the  Outlet.  The  A ntero- POSTERIOR  Diameter  of  the  obstetric 
outlet  16  a  line  drawn  from  the  tip  of  the  sacrum  to  a  point  just  above 
the  summit  of  the  subpubic  arch.      Its  value  is  11,5  cm*,  4A  inches. 

The  Gueatest  TRAXsvEitsE  Diameter  is  the  bisii^chial  line,  and 
is  11  cm, J  4i|  inches.  It  is  measured  from  the  inner  surface  of  the 
im^hial  tuberosities  at  the  middle  of  their  posterior  borders,  and  corre- 
sponds in  the  living  pelvis  to  a  line  running  transveri^ely  through  tlie 
anteni>r  margin  of  the  anal  orifit^.  The  antero-jxisterior  diameter  of 
the  Hnatomif*al  outlet  extends  from  the  tip  of  the  coccyx  to  the  summit 
of  the  subpubic  arch,  and  measures  9  cm..  3 J  inches.  The  distance  be- 
tween the  ischial  spiupsj  the  lusisehiatic  diameter,  is  10,5  cm.,  4^  inches- 

Tlie  oblique  diameters  at  the  outlet  are  of  little  practical  imimrtaiice, 
since  their  posterior  extremities  do  not  rest  on  fixed  points,    (Fig*  152.) 

Shape  of  the  Pelvic  Canal.  It  will  be  seen  by  comparing  the 
dimensionei  of  tlie  ditU-rent  planes  that  the  pelvic  canal  grows  pr^jgres- 
sively  narrower  in  its  ttausveri^e  diameter  from  the  brim  to  the  outlet^ 
the  difference  at  these  two  levels  amounting  to  2,5  cm.  In  the  sagittal 
direction  the  canal  is  narrowest  at  the  brim  and  most  roi*my  at  the 
middle  plane.     The  antcro'i>osterior  diameter  at  the  middle  plane  is 
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1.5  cm.  longer,  at  the  inferior  strait  it  is  5  cm.  longer  than  at  the 
inlet. 

Measurements  of  the  Dynamic  Pelvis. 

Internal  Measurements.  The  dimensions  thus  far  stated  relate  to  the 
anatomical  or  dried  pelvis.  In  the  j^lvis  of  the  living  woman — the 
iffiamxe  pelvis — the  measurements  are  more  or  less  modified  by  the 
presence  of  the  soft  structures  which  line  the  bony  canal.  The  internal 
diameters  are  all  diminished  from  an  eighth  to  a  quarter  of  an  inch  by 
the  thickness  of  the  soft  parts. 

At  the  brim,  owing  to  the  encroachment  of  the  ilio-psoas  muscles  upon 
the  pelvic  space,  the  transverse  diameter  is  reduced  still  more,  so  that, 
while  in  the  anatomical  pelvis  the  transverse  is  the  longest  dimension  at 
the  inlet,  the  oblique  is  greatest  in  the  obstetric  patient.     (Fig.  153.) 

Fig.  153. 


I'l&meters  of  the  pelvic  inlet  as  affected  by  the  principal  soft  parts.    The  oblique  is  the  loudest 
practicable  diameter  In  the  dynamic  iMJlvis.    (Faraueuf.) 

^rnal  Measurements.  Tlie  external  bear  a  fairly  constant  relation 
^^  ^'h'  internal  dimensions  of  the  pelvi.s.  External  measurenients  are, 
tlien.fr)r(.^  useful  to  the  obstetrician  in  <let(Tmiiiin<i:  tlie  jirobable  capacity 
ot  the  |)elvic  canal.  They  are  especially  valuable  for  the  reason  that 
"^^y  maybe  more  readily  and  more  accurately  detennined  in  the  living 
sobject  tlian  can  the  internal  diameters.      Tlie  more  imi)()rtant  external 
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measure  III  e  lite  are :  The  External  Conjugate  Diiimeter,  or  DiamettT  of 

Bjin<lul(ieque»  the  Iiiter^^pinal,  and  tlie  Intercristal  Diameters?. 

TlIK  ExTKRXAL  CoxJlGATE  DjAMLTKlt  IS  tlie  distaiioe  from  tlie 
fossa  imniediatt'ly  below  the  ^pine  of  the  la^t  Imnbar  vertebra  to  the 
ma*?!  |jroiiiineiU  point  on  the  anterior  surface  of  the  pubes,  two*lifths  of 
an  ineh  beh>w  tlie  upper  margin  of  the  t^ymphvsi^,  and  its  valne  is 
20.3  enu,  8  inches. 

The  external  c<jnjii;r^itc  Ls  obviously  subject  to  considerable  variiition, 
dependent  on  the  thickness  of  the  bony  stnietnre^  and  of  the  overlying 
soi  t  jKi  r  t  .^ .  ^r 1 1  e  d  i  ffc re 1 1 (^c  )>e  t  we< '  n  t  h e  e  x  t  e r na  1  a n d  1 1 » e  i  n  t  e ni a  I  eo n j  i iga  t  e 
ranges  from  7  to  12.7  em.,  2  J  to  5  inches,  the  average  being  il  em*,3i  inclies. 

The  Intkhspinal  Diameter  is  the  dij^tjuice  between  tlie  outer 
aspects  of  the  anterior  .s[»ines  of  the  ilium,  measunnl  from  the  outer 
margins  of  the  insertion  of  the  sartorii,  "ITy.o  eni.^  10  inches. 

Tmk  I^TERCRI^^TAI.  Di  A  METER  \^  tlic  greatest  distance  between  the 
outer  borders  of  the  iliac  e rests,  28  cm.,  1 1  inches* 

Externa t.  Oblique  DiAMETEits,  In  addition  to  the  fort^going 
m  ay  be  m  c  n  t  i  o  n  ed  the  exfei ^ual  oblkixte  din  meters  ;  t  h ey  a  re  rci^pee  t  i  v  e  I  y 
the  distance  frrmi  tlie  posterior  sui>erior  spine  of  one  to  the  anteriur 
sujM:'rior  sj)int*  of  the  opjxjsite  iliac  bone,  22  em.,  8|  inches. 

TiiK  BisiscHiAL  Diameter,  11  em.,  4|  inches,  since  it  nmy  be 
meusiirtHl  externally  as  well  as  internally,  raay  be  enumerated  with  tlie 
external  diameters. 

The  BiTHorHArrrERic  Diameter,  which  is  the  distance  from  one 
trochanter  major  to  its  comjmnion,  is  usually  included  with  the  j)elvlc 
measurements.     Its  valtie  is  31  em.,  121  incfieB- 

The  following  tabular  statement  of  the  pelvic  measnrements  will  be 
found  convenient  for  reference  : 

Sdmmaey  of  IirrEaKAL  Measureuekts  of  the  Dried  Pelvis. 

Brim        ,        ,    Hem,    4^  Incbcii.  12.5  cca.,  5  lti£h€i.  n.5  cm. ,  ^M  toc^i^ 

Mldjilatic       .    13,5cm,,  a  Jncbei.  ISciil,    *H  Itichei,  12  cm.,     4?iliicbeg.  i 

Outlet      *        *    ]1  Scm,  Jl^incbciL  ..„ , 11  ctn.,     4H  itiche«.  ' 

Qreuoiferezicf^  of  Ibe  brim,  40  cm.,  Ifl  lnche« :  of  tne  ouUet,  33  cm.,  13  inchija. 

The  internal  dianietera  of  the  dried  pelvij?,  m  stated  in  the  folio  wing 
table,  are  sufficiently  exact  for  practicid  purposes,  and  they  have  the 
advantage  of  being  easily  reraenabered  : 

Approximate  Intehnal  Meaburemknts  op  the  Pelvis. 

Brim        *,♦.*.*    4  JixehM.  4 V;  Inches.  5  inches. 

|lfd-|^l«n« 4}^    "  4]i       **  4H   - 

Outlet 5       ■*  *%       **  ^       " 

Summary  op  Extebkal  MEASUSfiMEHtB  of  the  Dynamic  PELVia. 

EitcniAlccinJugiito<li*m«ler      ,,,,*.♦  20.^1  cm*.  8  Incbei, 

Ilitetaplnftl .,,...  25.5     **  10       " 

liUererUt*! 2S       *'  11       " 

Bltrocb^nteric ,       ,       .  ai       ♦*  1^4    ** 

E3tiem*l  obJiqtie    .       .       , 22       "  m    " 

BiaUwhtal H       "  *H    " 

The  averff</e  exi^rnai  airmmferaice  of  the  pelvis  measared  over  the 
^niphy^i^,  just  below  the  iliac  crests^  and  across  the  middle  of  the  sacrum 
IB  one  yard. 


172 


pirrsiOLoav  of  larotl 


somewhat  smaller  ami   the  true  pet  vis  larger  in  all  diameters  and  of 
shallower  depth. 

The  brim  h  Icaa  triaogularaad  its  ca|meitv  greater,  the  sacro-vertebralJ 
angle  is  more  prominent.  The  ilio-peetiiie^l  lines  are  more  BtroDglyi 
curvedj  and  the  pabic  spines  are  farther  apart, 

Hie  vaviiif  is  leas  funoel-shajMxl,  and  all  it**  horizontal  diameters  are 
greater.  The  sacrura  is  shorter  and  broader^  and  it  i>resent8  a  more 
nearly  uniform  aiitero-posterior  curvature. 

77^^  oatlet  is  larger;  the  width  of  the  subpubic  arrh  is  greater,  80  to 
100  degrees  or  more,  the  angle  in  the  male  measuring  from  70  t^  80 
degrees.     The  depth  of  the  symplijsis  piibis  is  less, 

DIffereacei  l>ep@iideat  on  Kaclal  Oharactariatacs. 

Marked  differences  in  the  forni  and  siize  of  the  j>elv[.^  obtain  in  differ- 
ent races.  Yet  these  variations  of  type  are  largely  due^  as  Spiegelberg 
has  ioti mated,  to  conditions  of  nntritiim  and  activity. 

Pelv^ie  deformities  are  most  frequent  in  the  inferior  races.  A  larger 
pro  port]  on  of  d^varfed  i)elve9  is  observed  in  races  of  a  low  order  of 
physical  development.  A  common  deviation  fmm  the  normal  Caueasiau 
ty[x>  consists  in  a  relative  eh>ngation  of  the  antero-postcrior  dimensions 
of  the  pelvis  as  compared  with  the  t ran?* verse.  Tims  the  pelvis  of  the 
Australian  is  nearly  circular  in  horizontal  ontline,  and  in  Bush  women 
the  nntero-posterior  exceed  the  transverse  diameters^  The  pelvis  of  the 
Laplatider  is  smalL 

Obatetrio  Anatoiiir  of  the  Soft  Farts  of  the  Parturieat  Tract. 

The  Uterus  forms  a  part  of  the  parturient  canaL  Yet^  as  will  be  seen 
in  oonnet^tion  with  the  physiology  of  hibi>r,  the  organ  resolves  itself  into 
two  segmenta  which  sustain  very  different  relations  to  the  parturient 
processj  an  uppt*r,  contractile,  and  a  lower,  |?assive,  se4^ment.  The  upper 
segment  is  of  inLt*rest  chiefly  as  the  principal  source  of  the  propelling 
power,  the  lower,  the  seat  of  resistance  at  the  beginnin^^of  labor,  belongs 
more  properly  to  the  passages  than  does  the  cf>ntractile  portion  of  the 
oi^n. 

The  Soft  Parts  of  the  Pelvis  which  c^ooeern  the  obstetrician  are  chiefly 
the  muscless  which  line  the  bony  ejtcavation  and  the  structures  which 
compose  the  pelvic  flot»r.  The  former^  as  already  stated,  reduce  slightly 
the  c*apacity  of  the  bony  cavity;  the  latter  supplement  the  osseous  jior- 
tion  of  the  parturient  tract.  Lying  immediately  above  the  lateral  mar- 
gini^i  of  the  hrim,  the  iliaeus  and  psoas  muscles  diminish  the  transverse 
width  of  the  bony  inlet  to  the  extent  of  about  a  quarter  of  an  inch  on 
each  side.  The  external  iliac  vessels  run  along  the  inner  borders  of  tliese 
muscles.  The  main  trunk  of  the  lumhar  plexus  follows  the  course  of 
the  psoas,  and  the  crural  nerve  runs  bftween  the  psoas  and  the  iliaeus 
muscles. 

The  median  portion  of  both  the  anterior  and  the  posterior  pelvic  walls 
is  devoid  of  mnscnlar  coverings*  On  either  side  of  the  median  section 
lie  tlie  ]>ynformis  posteriorly  and  tlie  obturator  internuE  anteriorly  and 
laterally.  Tho?>e  mu<eles  nw  thin  and  are  so  located  as  sciircely  to  lessen 
appreciably  the  capacity  of  the  pdvis. 
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The  Pyripormis  is  a  fan-shaped  muscle  arising  by  digitations  from 
the  anterior  aspects  of  the  second,  third,  and  fourth  sacral  vertebrse, 
from  the  upper  margin  of  the  greater  sciatic  notch,  and  from  the  ante- 
rior surface  of  the  greater  sacro-sciatic  ligament;  it  passes  out  of  the 
pelvis  by  the  greater  sacro-sciatic  foramen  to  its  insertion  in  the  femur. 
The  nerves  of  the  sacral  plexus  lie  in  front  of  this  muscle. 

The  Obturator  Internus  Muscle  arises  from  the  inner  surface  of 
the  obturator  membrane,  from  the  fibrous  arch  which  completes  the  canal 
tor  the  obturator  vessels  and  nerves,  and  from  the  inner  surface  of  the 
innominate  bone  anteriorly  between  the  obturator  foramen  and  the 
margin  of  the  ischlo-pubic  ramus,  and  laterally  over  an  area  extending 
backwanl  to  the  sciatic  notch,  upward  to  the  brim,  and  downward  to 
the  outlet;  a  few  fibres  arise  from  tlie  obturator  fascia  which  covers  the 
internal  surface  of  the  muscle;  its  fibres  converge  and  pass  out  through 
the  lesser  sacro-sciatic  foramen  to  be  inserted  into  the  great  trochanter. 

The  Bladder  in  the  front  portion  of  the  pelvic  cavity  does  not  when 
empty  appreciably  diminish  its  capacity.  Moreover,  during  the  begin- 
ning stage  of  labor,  as  will  be  explained  later,  the  greater  portion  of  this 
viscus  is  drawn  up  above  the  inlet  of  the  pelvis. 

The  Rectum  at  the  brim  lie8  in  front  of  the  left  sacro-iliac  joint ;  it 
thence  runs  inward  to  descend  in  the  median  line  along  the  anterior  sur- 
face of  the  sacrum  and  the  coccyx.  It  encroaches  but  little  on  the  pelvic 
SjMice  except  when  distended,  yet  the  left  oblique  diameter  at  the  orim, 
which  in  the  dried  pelvis  is  shorter  than  the  right,  is  rendered  still  more 
90  by  the  presence  of  the  rectum,  especially  when  the  latter  is  filled. 
The  greater  frequency  with  which  the  head  enters  the  pelvis  in  the 
right  oblique  diameter  than  in  the  left  is  explained  by  these  facts. 

The  Pelvic  Floor  comprises  the  soft  structures  which  close  the 
ontletof  the  bony  pelvis  and  give  support  to  the  pelvic  and  abdominal 
contents.  Its  upper  limit  is  the  peritoneum  except  where  that  structure 
is  lifted  off  to  he  reflected  over  the  pelvic  viscera.  Its  lower  surface 
is  the  skin.  At  its  median  portion  it  is  oi)li(inely  traversed  by  three 
miiscular  slitd,  the  urethra,  the  vagina,  and  the  rectum,  all  approxi- 
mately parallel  with  the  pelvic  brim,  i?ave  that  the  lower  end  of  the 
rectum  turns  backward  nearly  at  a  right  angle  with  the  vagina. 

The  posterior  vaginal  wall  and  the  soft  structures  behind  it  constitute 
^^^  mcral  segment ;  the  anterior  wall  of  the  vagina  and  the  soft  parts  in 
front  of  it  compose  the  pubic  segment  of  the  pelvic  floor  (Hart). 

In  labor  the  pubic  segment  of  the  floor  is  drawn  upward  and  the 
sacral  segment  is  distended  and  thrust  downward  as  the  fcetus  descends 
through  the  infra-osseous  portion  of  the  parturient  canal.  The  resiliency 
^f  the  posterior  segment  of  the  floor  holds  the  fcetal  mass  in  close  relation 
]*'>lh  the  isc^hio  pubic  rami  during  the  completi(m  of  the  birth,  and  assists 
^n  its  final  expulsion. 

^f^omremenU,  In  the  nullipara  the  distance  from  the  coccyx  to  the 
*DU8  is  4.5  cm.,  If  inch;  from  the  anus  to  the  lower  margin  of  the 
yulvar orifice,  3.2  cm.,  1  J  inch;  in  the  parous  woman  the  latter  distance 
^**-.ocm.,  1  inch;  in  the  primigravida  at  term,  o.8  cm.,  11  inch.  The 
greaU'st  transverse  width  of  tiie  pelvic  floor,  on  the  bisischial  line,  is 
^1  <?in.,  1 1  inches;  the  per)KMKlicuhir  thicUiuv-s  at  the  anus  is  nl)out  5 
^"^•)  2  inches.      In  the  non-gravid  woman  the  averajze  proJiM'tioii  Ix'low 
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a  line  drawn  from  the  tip  of  the  coccyx  to  the  Bummit  of  the  i^ubpiibic 
arch  is  al3i>ut  2,5  cm.,  1  inch.  The  leiigtli  of  the  sacral  segment  during 
labor  at  the  acme  of  expulsion— coccyx  to  lower  edge  of  vulvar  oritioe — 
U  15  cm. J  <j  inches. 

The  more  important  component  partj^  of  the  pelvic  floor  are  its  mus- 
cular structures  and  fascial  sheets.  Ou  the  latter  its  strength  and 
supporting  |x>wcr  mainly  depend* 

tor  a  detailed  description  of  the  anatomy  of  the  pelvic  floor  the  reader 
is  referred  to  the  clmpter  on  The  Peniale  Pelvic  Organs- 
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Aitif  of  the  bony  pelrlj. 
t  d*  Axis  of  Irileu    e/,  Aila  of  bony  pelv^ts. 


AxU  of  iha  Ufih-caxaAX* 
r.  A  nu%,    a  h  Plane  of  oanet  of  aom- 
pleUHl  tottijii    t.  PerpeDdlcukr  to  liliuie 
or  n  K  Is  of  expulsion. 


The  Parturient  Axis.     It  is  obvious  that  an   infinite  number  of  pelvic 

phmes  may  he  (Imwu  in  addition  to  the  canlinal  planes  previously 
described.  All,  if  extended,  would  meet  in  front  f>f  tlie  pubic  joint. 
Tlic  mathematics!  axis  of  the  jtelvic  canal  is  a  line  whicl*  pierces  each 
of  these  plancfi  ]M?rpendicnlarly  at  its  centre  point.  Such  a  line  is  a 
curved  line  with  iti5  concavity  forward,  and  it  re ]) resents  very  neairly 
the  course  which  the  fcetal  head  fallows  in  its  destrt*nt  through  the 
peh'is  in  typical  labors.  The  axis  of  the  inlet  prohjknged  strikes  the 
tip  of  tfie  coccyx  and  a  p(*int  on  the  ahdoniiniil  wall  near  the  umbilicus. 
The  axis  of  the  obstetric  outlet  of  the  bony  pelvis  if  extender]  would 
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fKB  immediatdj  in  front  of  the  sacral  promontory.  The  course  of  the 
086008  portion  of  the  canal  denends  upon  the  longitudinal  curvature 
of  ^  sacnun,  and  varies  acoordinglv.  The  plane  <?  the  vulvo-vaginal 
rior  at  the  moment  when  the  fcetal  head  is  expelled  is  nearly  parallel 
with  the  long  axis  of  the  mother's  body.  The  outlet  of  the  son  parts, 
therefore,  at  the  acme  of  expulsion,  looks  almost  directly  forward. 
(Fig.  157.) 

nL  The  Fcrtna. 

Hie  head,  the  npper  part  of  the  trunk,  and  the  breech  of  the  foetus 
och  fflk  ike  pelvis  more  or  less  completely  during  its  passage  through 
if  and  each  has  sufficient  rigidity  to  retain  its  primal  shape  in  some 
degree  daring  labor.  These  parts  of  the  foetal  mass,  therefore,  all  sud- 
tNo  to  important  relation  to  tne  mechanism  of  labor.  The  head,  how- 
eier,  is  mooh  larger  in  proportion  to  the  trunk  in  the  foetus  than  in  the 
ilali  As  a  whofe,  its  aiameters  are  greater  than  those  of  the  shonlders 
ff  the  l»eech  and  thighs,  and  are  more  incompressible.  It  follows  that 
dK  priiXAnal  resistance  to  the  passage  of  the  child  through  the  pelvis 
is  offered  oy  the  head.  While  the  body  of  the  foetus  cannot  be  wholly 
Mgleeted  in  the  study  of  the  mechanism  of  labor,  it  is  with  the  head 
thii  obstetric  questions  are  mainly  concerned. 

OMsMc  Anatomy  of  the  Foetal  Head.  For  the  obstetrician  the  foetal 
hedl present  two  general  divisions:  1,  the  cranial  vault;  2,  the  cranial 
iMtuid  face.  The  former,  owing  to  the  semi-cartilaginous  character 
lid  die  mobility  of  its  bones,  is  plastic,  a  fact  of  great  imjportance  in 
UlitatiDg  the  passage  of  the  head  through  the  pelvis;  the  latter  is 
hmand  unyieldme,  its  bony  structures  being  more  highly  ossified  and 
MR  firmly  nnitecL  Protection  is  thus  afforded  dunng  birth  to  the 
gugb  at  the  base  of  the  brain. 

It  ifl  necessary  to  bear  in  mind,  however,  that  the  plasticity  of  the  foetal 
Iwid  differs  in  different  infants  at  term.  The  degree  of  ossification  and 
we  firmness  of  union  between  the  cranial  bones  in  the  fully  developed 
f®tU3  are  subject  to  considerable  variation,  and  the  hardness  of  the  head 
^^  essential  element  in  the  labor. 

The  Bones  of  the  cranial  vault  arc  the  two  parietal,  the  two  frontal, 

Z**®  squamous  portion  of  the  occipital  and  those  of  the  two  temporal 

^^^.    They  are  united  only  by  the  unossified  external  periosteum  and 

.*".  the  dura  mater.     Both  the  flexible  character  of  the  bones  and  the 

^^'•**tence  of  membranous  interspaces  contribute  to  the  plasticity  of  the 

^'^nial  vault 

^  X*HE  Sutures  of  the  vault  are  the  membranous  intervals  between  two 
^^J^cent  bones.     Those  of  obstetric  importance  are  the  sag^iital  or  inter- 
^^"^Mdaly  the  fronted  or  interfrontal,  the  coronal  or  fronto-panetal,  the 
^^^jWokfn/ or  ooci/>t/o-parietal  sutures.     (Figs.  158  and  loO.) 

^HE  FoNTANBLLES  are  the  greater  spaces  formed  by  the  widening 

^^  of  the  sutures  between  the  angles  of  three  or  four  adjacent  bones. 

3V  anterior  fontandle^  or  bregnuty  is  situated  at  the  junction  of  the 

^^S^ttal,  the  coronal,  and  the  frontal  sutures.     It  is  iclentified  in  the 

y|?^nal  examination  during  labor  by  the  following  characters.     It  is 

^^t^e-shaped,  or  quadrangular,  with  its  most  acute  angle  forward.     Its 

^'^'^^rage  diameter  is  oue  inch.     Its  size,  however,  varies  in  different 
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fc0tal  heads,  and  is  much  diminished  by  overlapping  of  the  boat^s  when 

the  licad  ia  firmly  wedgc<i  iu  the  pelvis.     Four  lines  of  sutures  run  into  it, 

77*1*  posterior  foniundk  is  formed  at  the  junction  of  the  sagittal  and 

the  lambdoidal  sutures.     It  preirieuta  to  the  examining  finger  the  follow- 
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Fio.  i5Si 


V^r 


n^l 
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,  [^tt*6*l«?Vfl/ 


<i^  ^ 


AnteFfor  ftnd  postenor  fbutaQ^llei,  ncl^tAl,  lambdotdal,  eocuixal.  And  fbotital  iUtanM. 

iiig  distinguiBhing  markji :  It  is  smallj  usual ly  a  mere  deprea'^iun^  barely 
perceptible  to  tiie  finger-tip.  Three  Hues  of  guture  run  into  it»  Behind 
it  is  the  squamous  or  triangular  portion  of  the  oceipital  bone,  which  is 
movable  upon  the  basilar  portion  by  a  hi  age-like  joint  of  Jibrous  tissue. 


fVsMml  iMftd  aeon  fh»m  utiof^,  abowtag  falaa  font&nuUe  between  Ihe  Anterfor&nd  tbe  poatetior 
fbnliitieile.    {Aft(jf  aiBE^MoNT-O&^.JLif^KEa  and  Lei'j&oe.) 

In  exoeptional  instances  la  well-ossified  heads  this  fontanelle  is  absent- 
FnH|uently  during  labor  the  intersfiaf^  is  obliterated  by  the  crowding. 
together  or  overlapping  of  the  cranki  bones. 

Ttmporal  Foniandlm.     A  fontanelle  exists  on  either  aide  of  the  head 
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at  tlie  junction  of  the  temporal  with  the  parietal  and  occipital  bones. 
They  are  of  little  obstetric  interest,  except  for  the  fact  that  in  rare  cases 
one  of  them  may  fall  within  reach  of  the  examining  finger  and  be  mis- 
taken for  the  occipital  fontanelle. 

False  FoniandleSy  due  to  failure  of  ossification^  are  exceptionally 
observed  either  in  the  body  of  the  bone  or  in  the  course  of  a  suture. 
(Fig.  160.) 

Wormian  Bones,  Rarely  there  are  small,  suj)ernumerary  bones  in  the 
interparietal  space.  They  are  the  result  of  irregular  ossification,  and  are 
known  as  Wormian  bones. 

In  the  examination  of  tlie  head  for  diagnosis  of  position,  the  practi- 
tioner must  have  in  mind  the  possibility  of  being  misled  by  these  anomalies. 

Protuberances.  The  cranial  bones  present  five  protuberances  which 
are  of  interest  as  obstetric  landmarks.  They  are  the  occipital,  the  two 
parietal,  and  the  two  frontal.  The  occipital  protuberance  is  situated  2.5 
cm.,  1  inch,  or  more  behind  the  posterior  fontanelle.  The  parietal pro- 
tiirberance  or  boss  is  the  bony  eminence  at  the  centre  of  each  parietal  bone. 
The  frontal  protuberance  is  the  eminence  at  the  centre  of  each  frontal  bone. 

The  Vertex  is  that  portion  of  the  head  between  the  anterior  and  the 
posterior  fontanelles  and  extending  laterally  to  the  parietal  eminences. 

The  ()(XIPUT  is  the  part  of  the  head  behind  the  posterior  fontanelle. 

The  Sinciput  is  that  portion  of  the  cranial  vault  in  front  of  the 
bregma. 

Fiu.  101. 


T 

The  diameters  of  the  fatal  head.    (Modified  from  Fauabevf  and  Vaunh.ii.; 

o  F.  Occipitofrontal.    O  H.  Suboccii»it«>-])regmatic.    T  B.  Tracht'lo-breijmutie.    The  niaxiinuiii 

.■;  imeter,  oicipito-mental,  is  indicated  by  the  lung  dotted  arrow.   Mea.'^urenicnt.s  are  in  ct'ntinielres. 

Measnrements  of  the  Foetal  Head.  Obviously  the  obstt»triciau  must  take 
into  account  the  shape  and  dimensions  of  the  fd'tal  head,  as  well  as  of 
the  pelvis.  Not  only  the  size,  but  the  configuration  of  the  cephalic  mass 
is  an  essential  element  in  the  relation  of  the  head  to  the  birth-onnal. 
These  elements  in  the  obstetric  problem  are  best  understood  with  the  aid 
of  a  series  of  head  diameters  and  circumferences  measured  in  different 

12 
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planet!.  The  diameters  of  the  head  commonly  made  nee  of  are  tin  ' 
o<s?i  pi  to-frontal,  the  uccipito-meiitulj  the  ssuboceipittj^bregmatic^  tlie 
bi|Mirietal,  the  bit*mj>oraI,  the  bimustoidj  the  frouto-mcntal^  and  the 
tracliek»-bregmatk\     I  Figs.  IGl  and  li>2,) 

The  oci-ipito-Jrontal  dmmeler  m  measLiretl  from  the  tip  of  the  occipital 
protubeniuce  to  the  rout  of  the  no^s 

The  occipiicHmenfa/  diameter  extunds  from  the  occipital   protiibcnmee  i 
to  the  ceutre  of  the  lower  margin  uf  the  chiu. 

The  9iAoccipiio4trefjfmfdk  diameter  extends  fmm  tlie  junction  of  the! 
nucha  and  the  *jecipiit  to  the  centre  of  the  bregma. 

The  mtboceipilo-frmiftd  extends  from  the  junction  of  nuctia  and  <iecipQt 
to  the  summit  of  the  forehead- 

The  biparidal  dirmiettv  m  measured  through  tlie  centres  of  the  parietal  I 
eminences. 


PP.  Blfxirtetal  diiLtneteFk  9 eta.    0  li.  Subuvtciplto-bf^gmfttfedfamctur,  9.5 (Cnu 

The  bitemporal  is  the  distance  between  the  lower  extremities  of  tlie 
coronal  suture. 

The  btmasloid  is  the  distance  between  the  mastoid  aj)ophy^s. 

The  fronlo-inenial  diamelt:r  extenda  from  the  summit  of  the  forehead 
to  the  centre  of  the  lower  margin  of  the  chin. 

The  ceme^yrer/madc  extends  from  the  junction  of  neck  and  chin  to 
the  centre  of  the  brep:mn. 

The  average  valuer  of  these  diameters  are  given  in  the  following  table: 

Ayeragb  Diametebs  op  the  F<etal  Head. 

Ocdpito-Ovmiil  (Hamster       .,.*.,,    ll&cni.  4Vj  In^ef. 

Oc<iJpttf>iiiealftl        ",,.,,.**    li     "  M^  ** 

9LiboceipU<>  bregraiitio  aiMMKJter .».«*'  ^  " 

SiilwcctpJifrfrontJil  "  .        ,       .        .        ,        .11*'  4% 

BitiAffet«]  diameter         ,,....*.     P.5  *•  »%  "^ 

BltenspoFftl      "              »     "  ^H  ** 

mmmsUiid          "                ,.,..,..      T      **  2H  " 

rrotito-mentnl  rtiAtaefeer .       *...*,.      t     "  *K  " 

Timchelo-bfefHWiUe  diameter  *       .,,...      9St  "  ^i  ** 
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Approximate  Diameters  op  the  Fcetai.  Head.  The  approxi- 
mate diameters  of  the  foetal  head  may  for  easy  memorizing  be  stated  with 
safficient  accuracy  for  practical  purposes  as  follows  : 

BlparieUl 9    cm.  n>^  Inches. 

Suboocipito-bregmatic 9     "  ^/i      " 

Fronto-mental 9     •'  8^       *' 

Ocdptto-ftontal        .........  11.5  "  4^ 

Ocdpito-meDtal 14     "  ^H      ** 

Planes  of  the  FoBtal  Head.  Just  as  the  pelvis  is  studied  with  the  aid  of 
the  horizoutal  planes,  so  the  size  and  shape  of  the  head  in  its  relation 
to  the  birth-canal  may  more  easily  be  appre(;iated  with  the  help  of  cross- 
sections  made  through  its  more  important  diameters.  Most  useful  for 
this  purpose  are  the  oc<5ipito-mental  section  through  the  biparietal  and 
the  occipito-mental  diameters,  the  occipito-f rental  section  through  the 
biparietal  and  the  occipito-frontal  diameters,  the  suboccipi to-frontal 
through  the  bitemporal  and  the  suboccipito-frontal  diameters,  the  sub- 
occipi to-br^matic  through  the  biparietal  and  the  suboccipito-bregmatic 
diameters.  By  comparison  of  these  sectional  planes  it  will  be  seen  that 
the  suboccipito-bregmatic  plane,  which  is  the  plane  that  falls  in  relation 
with  the  different  pelvic  planes  successively  as  the  head  descends,  is  not 
only  the  smallest  but  is  nearly  circular.  It  measures,  after  the  head  is 
well  moulded  to  the  pelvis,  9  cm.,  about  31  inches,  in  the  biparietal, 
and  but  little  more  in  the  opposite  diameter.  Its  circumference  is  about 
33  cm.,  13  inches,  while  the  occipito-frontal  circumference  is  34.6  cm., 
13 J  inches,  and  the  occipito-mental  35.5  cm.,  14  inches.  The  sub- 
occipito-bregmatic is  the  plane  which  engages  in  complete  flexion  of  the 
heaa.  Thus  it  is  obvious  that  the  difference  between  a  fully  flexed  and 
a  partially  extended  head  may  make  all  the  difference  between  an  easy 
and  an  impossible  delivery. 

Circiunference  of  the  Foetal  Head.  The  cross-sections  of  the  head  whose 
cin*umferences  are  in  most  cases  the  maximum  circumferences  engaginj; 
in  the  pelvis  are  the  suboccipito-bregmatic  and  the  suboccipito-frontal. 
The  occipito-frontal  it  is  well  to  note,  yet  the  latter  is  of  little  practical 
importance.  These  cross-sections  extend  through  the  corresponding 
diameters  respectively.     Their  circumferences  arc  as  follows  : 

Subocelpito-bregmatic  circumference 33    cm.  13     inches. 

Suboccipito-frontal  "  3o      "  V3^i 

Occipito-frontal  "  3i.5  •'  13)^ 

Moulding.  Comparing  the  dimensions  of  the  foetiil  head  with  one 
another  it  will  be  seen  that  the  head  during  its  descent  through  the 
pi^lvis  is  an  irregular  cylindrical  mass,  the  lung  axis  of  which  is  14  cm., 
oh  inches,  and  the  transverse  i).5  cm.,  3^  inches. 

Normally  the  long  axis  of  the  cylinder  lies  nearly  in  relation  with  the 
axis  of  the  birth-canal;  the  engaging  diameters  of  the  average  head, 
those  which  lie  across  the  parturient  tract,  differ  little  from  those  of  the 
maternal  pelvis.  The  value  of  the  suboccipito-bregmatic  circumference 
is  the  same  as  that  of  the  pelvic  outlet. 

In  most  births  the  cylindrical  form  of  the  cephalic  mass  becomes  still 
more  pronounced  during  labor,  owing  to  the  moulding  which  takes  place 
from  the  pressure  effects  of  the  birth-canal.     The  elongation  of  the 
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cylinder  is  further  increased  by  the  formatioti  upon  the  presentuig  part 

of  the  caput  suc<:edaueura^  to  be  described  in  another  chapter. 

Tlie  prim-ipal  diameters  of  the  head  are  all  affected  in  greater  or  le® 
degree  by  the  moulding  of  the  head  in  its  passage  through  tlie  birtlj- 
canaL  The  biparietal  is  reduced  in  ordinary  labrjr  by  alx>ut  0,6  cm., 
J  inch.  The  stiboixnpito-bregmatie  and  the  subnrcipito- frontal  are  cor- 
respoudingly  shortened*  Tlie  ocx'i  pi  to- mental  is  Ien<Tthened,  In  a  word, 
the  engaging  diameters  are  compre^sedj  and  there  is  a  corresjioncliog 
elongation  of  the  diameter  which  is  in  relation  witli  the  axis  of  the 
parturient  tmct.  Tlie  moulding  is  chiefly  the  result  of  overlapping  of 
the  cranial  bones.  It  may  be  noted  in  passiuti;  that  the  »ieasuremettt§ 
of  the  head  for  record  should  be  taken  after  it  hm  resumed  its  normal 
shape. 

The  head  undergoes  in  slight  degree  a  total  reduction  in  volume  dar* 
ing  its  pa.'5v'!iage  through  the  pelvis,  owing  to  the  fact  that  a  portion  of 
the  cerebro-spinal  fluid  and  of  the  contents  of  the  intracranial  blood- 
vessels is  forced  out  of  the  cmnial  cavity  by  comprej?sion . 

The  plasticity  of  the  liead  i.s  obviously  an  essential  factor  in  the  jiar- 
turient  process.  Tlie  hardnegs  of  the  cranial  vault  is,  ihen?fore,  always 
to  be  taken  into  account  in  estimating  the  prognosis  of  labor* 

The  Trunk.  Tlie  trunk  diameters  arc  smallj  and  moreover  are  so  com- 
presi^ible  as  to  render  them  of  relatively  little  importance  in  the  mech- 
atiism  of  labor-  The  longest  of  the  trunk  diameters  is  tlie  bisacromial 
Its  length  is  12  cm,,  4|  inches;  hut  it  is  reducible  to  the  extent  of  at 
least  2  or  S  em.  The  antero-posterior  or  sterno-dorsal  diameter  at  the 
level  of  the  shoulders  is  8.6  CTn,j,  3|  incheSj  and  is  reducible  to  8  cm. 
The  av^enijii^e  chest  meaaure  (circumference)  is  12|  inches.  The  bitro- 
clmnteric  diameter  is  9  cm,,  Sj  inches.  The  antero-pOv^tcrtor  diameter 
at  the  breech,  the  sacro-piibiCj  is  5.5  cm.,  2 J  inches.  Willi  the  super* 
added  thickness  of  the  thighs  flexed  ujion  the  abdomeiij  tlie  antero- 
posterior diameter  i^  nearly  doubled, 

Len^tlL  am)  Weight  of  the  Matm'e  rmttis.  Tlie  length  of  the  child  at 
term  is  usually  l)etween  46  and  51  em.,  18  and  20  inches.  The  average 
weight  is  3150  to  3290  grammes,  7  to  7 J  pounds^  males  weighing  more 
than  fiiniEileSj  and  first,  as  a  rule,  less  than  subsequent  births.  The  usual 
birth -weight  may  be  said  to  vary  fmm  2700  to  5400  grammes,  6  to  11 
or  12  pounds.  In  very  rare  instances  the  latter  limit  in  exceeded,  and 
phenomenal  weights  of  more  tluin  90(X>  granimeSj  20  pounds,  have  been 
recorded.  There  is  usually  a  progressive  gain  in  tlie  weight  of  the 
children  in  sueeessive  pregnancies  of  the  same  mother  till  the  fourth 
or  fifth. 

Mobility  of  the  Foatal  Haad  ITpen  the  Spinal  Oolimm,  The  movements  of 
extension  or  flexion  and  of  rotation  of  the  head  upon  the  trunk  sustain 
important  relations  to  the  mechanism  of  labor,  as  Avill  be  seen  in  conncC' 
tion  with  the  discussion  of  that  subject.  Tliese  movements  are  favored 
by  the  laxity  of  the  joints  in  the  cervical  portion  of  the  spinal  column. 
The  limit  of  safe  mtaiion  of  the  licu<l  upiin  tht-  trunk  is  generally  believed 
to  be  t'O  tlegrecB  on  eitlicr  side.  Tarnierj  however,  points  out  that  the 
rotation  may  be  continued  without  injury  to  the  .spinal  cord  or  to  the  liga- 
ments till  the  face  looks  directlv  backward*     The  torsion  is  not  confined 
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to  a  single  point  in  the  spinal  column^  but  is  distributed  along  the  upper 
portion  of  its  length. 

Presentation,  PosmoN,  and  Posture  of  the  Foetus. 

Freaentation  is,  in  general  terms^  the  relation  of  the  long  axis  of  the 
fcetal  ovoid  to  the  uterine  axis.  Under  this  definition  we  have  two  vari- 
eties of  presentation  :  longitudinal  and  transverse. 

LoNorruDiNAL  Presentation  is  that  in  which  the  long  axis  of  the 
foetal  ovoid  corresponds  with  the  axis  of  the  uterus,  either  the  cephalic 
or  the  pelvic  extremity  offering  at  the  brim  of  the  pelvis. 

Transverse  Presentation  is  that  in  which  the  long  axis  of  the 
fcetal  mass  lies  across  the  long  axis  of  the  uterus.  Except  very  rarely, 
however,  its  direction  is  not  transverse  but  oblique.  In  this  presenta- 
tion any  part  of  the  foetus,  except  tlie  cephalic  or  the  podalic  extremity, 
may  offer  primarily  at  the  pelvic  inlet. 

As  commonly  employed  the  term  presentation  refers  to  the  part  of  the 
foetus  which  presents  at  the  pelvic  brim.  Thus  we  have  cephalic  and 
breech  as  subvarieties  of  longitudinal  presentation;  vertex,  face,  and  brow 
as  subvarieties  of  cephalic  presentation;  breech  and  foot  as  subvarieties  of 
pelvic  presentation;  shoulder^  arm,  and  hand  as  subvarieties  of  transverse 
presentation.  Since  in  transverse  presentation  the  shoulder  ultimately 
becomes  the  presenting  part,  transverse  is  also  known  as  shoulder  pre- 
sentation. 

The  term  presenting  part  is  used  to  denote  the  part  of  the  foetal  ovoid 
which  offers  to  the  examining  finger.  It  is,  therefore,  synonymous  with 
presentation  in  the  sense  last  referred  to. 

The  varieties  and  subvarieties  of  presentation  may  be  summarized  as 
follows  : 

Presentations. 

1.  Longitudinal. 

A,  Cephalic,     (a)  Vertex;  {b)  face;  (c)  brow. 

B,  Breech,     (a)  Breech;  (b)  knee;  (c)  foot. 

2.  Transervse. 

(a)  Shoulder;  (b)  arm;  (c)  hand. 

Relative  Frequenc}/  of  the  Different  FreMntdtions,  The  vertex  presents 
in  al>out  97  per  cent,  of  all  labors  at  term.  Spiegel  berg  found  ce[)halic 
pres<*ntations  in  97  per  cent,  of  the  children  in  97,871  labors;  I^epat^e 
in  97.32  per  cent,  or  3032  ]>rimiparte,  and  in  97.24  per  (tent,  of  3598 
multipara*,  at  the  Clinique  Baudelocque.  The  breech  presents  in  about 
l.G  per  cent,  of  all  labors;  transverse  presentation  occurs  in  0.5  per 
cent.  The  preponderance  of  vertex  presentations  is  due  mainly  to  adaj)- 
tation  of  the  foetal  ovoid  to  the  shape  of  the  uterus,  and  in  some  degree 
to  gravity,  the  cephalic  being  the  heavier  extremity  of  the  f(etus. 

Position.  Position  is  the  relation  of  the  presenting  part  to  the  quad- 
rants of  the  pelvic  brim,  the  quadrants  being  those  into  which  the  brim 
is  divided  by  the  antero-posterior  and  the  transverse  diameters.  For 
each  presentation  there  are  four  positions.  They  are  named  accord! nt^ 
to  the  particular  quadrant  confronted  by  the  presenting  part,  sometimes 
from  some  anatomical  point  at  the  brim  selected  for  its  prominence. 
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In  vertex,  face,  and  breech  presentations  the  long  diameter  of  the 
preseotlng  part  engages  in  one  of  the  oblique  diameters  of  the  pelvic 
inlet.  In  vertex  prL^sentation  the  mt^iput  looks  to  the  right  or  to  the 
left  anterior  or  to  the  right  or  left  i>osterior  quadrant.  When  the  occi- 
put confronts  the  left  anterior  quadrant^  the  potsition  is  left  occipito- 
aDterior;  if  it  faces  the  right  anterior  quadnint^  tlie  position  is  right 
oocipito-anteriorj  and  so  on*  The  positions  are  sometimes  Bjxikiin  of  as 
first  J  second  J  third^  and  fourth^  tlie  left  oceipi  to-anterior  beuig  the  iiratj 
and  the  others  following  in  order  from  left  t(7  right  aronnd  the  pelvic 
britn.  Face  positions  are  named  in  similar  manner  acconling  to  the 
direction  of  the  chin^ — left  mento-atiterior^  etc.;  breech  positions,  acf?ord- 
ing  to  the  direction  of  the  sacrum — left  sacro^anterior,  etc.;  shoulder 
positions^  according  to  the  direction  of  the  scapula  —  left  scapulo- 
anterior^ etc. 

Vertex  Positloiifl. 

L#eft  occipi to-anterior-     L,  O.  A. 
Right  occi  pi  to-anterior,     R,  O;  A, 
Right  octnpito-jwsterior,     R,  O,  P, 
Left  oecipito*posterior,     I^.  O.  P. 

The  relative  frequency  of  the  diffci'ent  vertex  positions  may  be  roughly 
stated  at  75,  20,  4,  and  1  per  cent  respectively. 

race  Positiom. 

Left  mento-anterior-     L,  M.  A. 
Right  mento-anterior.     R.  M.  A, 
Right  meoto-poslerior,     R*  M,  P, 
Left  mento-posterior,     L,  M.  P, 

Breecli  Poaitians. 

Left  sacroanterior.     L>  8.  A, 
Right  sacroanterior.     R.  S,  A* 
Right  sacn>-posterior,     R,  S.  P, 
Left  sacro«posterior.     L,  S,  P. 


Transvarae  or  Sliouldar  Positions. 

t#eft  scapulo-anterion     L.  Se<  A. 
Riglit  scHpidi>antorior>      R,  Sc,  A. 
Right  sea pnlo- posterior,     R,  Sc.  P. 
Left  simpulo-posterior.     L.  Sc.  P. 
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Vertex.    Lc-fl  occipito-auterior  iwsition.    (FARABEUFand  Varwier.) 
Fio.  lf>4. 


Vertex.    KigJii  uccipUo-MnUTiifr  jMisition.    (Fa  ii  aukxv  au«\  \  ausm^A 


^ee.    Lea  me  tito-pOfit*rtoi  potemow ,    {y^  t.  vv Aiiiiiut  wio.  N  ^\^>i^  v  v.  .^ 
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fjQ.  172. 


BT«ecb.    RlgM  «lCTCH«nt«flof  p<nitl<^n.  (FAiiAMnrtad  VAftjuwi*! 
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^^<iitoB,  or  the  aUUude  of  the  foBtiis,  is  the  relation  of  the  foetal  mem- 

^  to  one  another.    The  normal  postare  of  the  foetus  darine  pregnancy 

?^  nrtarition  is  one  of  flexion.     The  head  is  flexed,  the  arms  are 

^^ded  on  the  chesty  the  1^  are  flexed  upon  the  thighs,  and  the  thighs 

^  fbe  abdomen.     The  bi^k  is  arched,  and  the  foetal  mass  presents  an 

^^id shape.    The  foetal  posture  is  the  result  partly  of  the  primitive  form 

jjjhe  embryo,  mainly  of  the  uterine  pressure  forces.     As  an  element  in 

^  kbor,  posture  is  most  important  as  relates  to  the  head. 


CHAPTER  VIII. 

THE  MECHANISM  AND  CLINICAL  COUHSE  OF  NORMAL  LABOR. 

DefiniUon  of  l^ormal  Labor.  The  terra  eutoeia  is  apj^Hed  to  labors  wliic!i 
terminate  withcmt  artificial  iiid  aad  withaut  iiijtiry  to  motlier  or  child. 
All  sueh  labor?^  are  in  a  sense  uatural  or  norma!,  ami  io  most  obstetriu 
tt?xt-bot)k.s  are  so  eluBsified.  In  tlie  present  work  the  terra  normal  kkr 
will  be  restrirbed  to  labors  in  which  there  is  no  element  of  dystocua,  thoee, 
ill  other  words,  in  which  all  the  meebanieal  elements  are  normal  and 
which  are  not  rendered  dannferous  to  mother  or  child  by  compliciitians 
independent  of  the  mecbanisnu  Under  this  definition  only  nucom- 
piif^ated  labors  in  which  the  vertex  presents  in  anterior  position  will  be 
eiassed  ag  normal. 

Stages  of  La1>or, 

Lalwr  ie  dis'ided  into  tlu'ce  stiiges: 

The  first  stage^  or  stage  of  dilatation,  ends  with  the  full  dilatation  of 
the  ntero-cervical  zone. 

The  second  stage,  or  stage  of  expubion^  ends  with  the  birth  of  the  child, 

The  third  stage^  or  jdiicentul  stage,  (JHls^vitll  tlie  expnUion  of  the 
placenta  and  tiiembranc?>  ami  tlie  cfiinpletc  rcimetion  of  the  uterus, 

Tlie  Duration  of  Normal  Iiabor. 

It  is  difficult  to  determine  clinic^dly  the  precii?e  time  when  labor  b^ns. 
For  practical  purposeSj  it  is  sufficient  to  date  the  onset  of  the  parturient 
process  frora  the  time  the  woman  h  conscious  ot  regularly  recurring 
uterine  contractions*  In  many  instances,  however,  occassional  pains  are 
felt  for  days  or  weeks  before  labor  is  activ^ely  established.  On  the  other 
baud;  considerable  dilatation  is  very  frequently  accomplished  without 
paiu.  Sr»raetiraes  the  labor  may  cease  wholly  for  a  time  after  it  has 
continued  for  several  hours. 

The  time  occupied  by  the  process  of  dilatatiou  varies  greatly  in  dif- 
ferent cases*  Other  things  being  equal,  it  is  shorter  in  multipara  than 
in  primipane,  since  the  soft  parts  offer  less  resistance  after  tlie  first 
childbirth.  It  is  eapeiiially  prolonged  in  agecl  primipara?,  owing  to 
excessive  rigidity  of  the  cervix  uteri  and  of  the  pelvic  floor  in  that 
class  of  parturients. 

In  typical  normal  conditions  the  average  period  from  the  beginning 
of  active  labor  to  complete  canalization  of  the  utero -cervical  zone  may 
be  fairly  statc^d  at  from  ten  to  fourteen  hours  for  prjraipaix>U9  and  from 
six  to  eight  hours  for  multiparoiis  women* 

The  average  length  of  the  second  stage  is  approximately  two  hours  in 
the  primipara  and  one  hour  in  the  mid ti para. 

The  expulsion  of  tlie  placenta  usually  takes  place  within  a  period 
varying  from  a  few  minutes  to  two  hours  after  the  birth  of  the  cliild. 
The  average  period  is  about  twenty  minutes^ 
(192) 
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Oanaes  of  the  Onset  of  Labor. 

A  process  like  labor,  involving  so  extensive  coordinate  muscular  action, 
implies  the  existence  in  the  nervous  system  of  controlling  motor  centres 
for  the  regulation  of  the  uterine  contractions.     Though  it  has  been  suffi- 
dentlj  established  that  there  is  such  a  centre  in  the  medulla,  from  which 
impressions  travel,  probably  down  the  cord  and    through  the  sacral 
pkios  to  the  uterus,  rhythmical  contractions  are  not  solely  dependent 
00  this  centre,  as  is  proved  by  the  fact  that  contractions  go  on  after 
coDDection  with  the  medulla  has  been  severed.     For  example,  rhythmical 
ooDtnctions  have  been  known  to  take  place  in  the  horn  of  a  uterus  which 
had  been  removed  while  labor  was  going  on.     In  addition  to  the  nerve 
eentreiathe  medulla  we  have  the  cervical  ganglion,  an  extensive  plexus 
rf  nervous  matter  lying  on  the  posterior  vaginal  fornix  and  intimately 
coonected  with  the  uterus  by  numerous  filaments.     It  is  formed  by  the 
onion  of  nerve  cords  from  the  hypogastric  plexus,  and  it  receives  fila- 
ments from  the  second,  third,  and  fourth  sacral  nerves.     Whether  the 
motor  impulses  travel  by  the  cord  or  pass  by  the  path  of  the  sympa- 
thetic trunk  is  a  question  that  cannot  be  answered  finally  at  the  present 
time.    Lusk   and   others   have   reported  cases  of   successful   labor  in 
women  having  paralysis  of  the  lower  extremities,  retention  of  urine, 
lod  incontinence  of  feces.      Observations  of  this  character  would  seem  to 
sbowr  that  the  cord  is  not  the  only  route  by  which  impulses  are  trans- 
mitted.    Charpentier  says  the  influence  of  the  spinal  cord  over  uterine 
contractions  cannot  be  denied,  for  in  women  who  have  paralysis,  uterine 
ooDtractious,  if  less  })ainful,  are  also  very  feeble,  and  if  a  few  such  had 
ensy  deliveries,  yet  in  the  majority  labor  is  tedious  from  feeble  uterine 
cootractions.     Besides  the  centres  just  mentioned,  Dembo  found  collec- 
tions of  ganglionic  cells  between  the  peritoneal  and  the  muscular  walls 
of  the  uterus  and  groups  of  cells  lying  in  the  anterior  vaginal  wall  which 
he  believes  to  be  uterine  motor  centres.     Jewett  rej)orts  a  c^ise  in  which 
after  a  Ca??o-h\>terectomy  the  uterus,  wliicli  was  totally  relaxed  at  the 
moment  of  amputation,  contracted  to  a  hard  globe  shortly  after  its  re- 
moval from  tlie  alMlomen. 

Thus  there  are  three  motor  centres  which  may  give  rise  to  contrac- 
tions of  the  uterus — a  centre  in  the  medulla,  the  cervical  ganglion, 
and  a  collection  of  ganglia  in  the  anterior  walls  of  the  vagina  and  in 
the  walls  of  the  uterus.  Of  the  relative  importance  of  these  centres  we 
have  no  definite  knowledge. 

A  great  many  theories  have  been  advanced  to  account  for  the  onset  of 
labor,  but  none  of  them  are  entirely  satisfactory,  since  none  apply  to  all 
cases.  All  we  can  say  at  present  is  that  labor  is  not  the  result  of  any 
one,  but  is  due  to  the  concurrent  operation  of  a  number  of  causes.  These 
act  by  inducing  uterine  contractions,  or  })erhaps  it  would  be  better  to 
say  by  increasing  the  painless  rhythmic  contractions  which  are  present 
in  markwl  degree  throughout  the  entire  period  of  pregnancy.  Among 
the  probable  causes  of  the  active  uterine  contractions  of  labor  the  most 
important  are  the  following: 

1.  Loosening  attachment  of  the  ovum,  converting  it  into  a  foreign 
lx>ly. 

2.  Excess  of  carbon  dioxide  in  the  blood. 
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3.  Dlatention  of  the  uterus  by  tbe  growing  ovum, 
4*   Mental  impi'e:^sions. 

1,  Looseniag  Attachment  of  the  Ovum.  Separatif)[i  of  the  rf€Ct//iw  orni 
hegiort  with  the  first  active  coiilmctions  of  the  uterine.  The  separatino 
may  be  the  result  of  a  niuuber  of  contributing  factors;  for  exaraiile, 
fatty  degeuemtiou  of  the  decidaa  has  beeu  observed  iu  tlie  latter  prt  of 
pn-^aijinry  ;  brit  thi^  is  not  constantly  found ,  Stinpsi»n  held  that  it 
iirt'urrod  i]i  tlic*  fixirtli  nmntli  of  jire^uaucv, 

Tlie  deddtta  vera  is  divided  into  two  parts,     Oue  part  consists  of  an 
outer,  dense,  membranous  layer  of  large  cells  resembling  pavement  epithe- 
lium j  the  other  part,  of  a  layer  of  ranch  looser  texture  in  which  are  found 
the  large  decidual  glands.     It  is  in  this  spongy  layer  that  the  separation 
of  the  decidua  takes  place.     In  this  layer  toward  the  end  of  pn^nAncr 
the  trabeciilfe  enclosing  the  spaces  of  the  network  have  been  obser^'ec 
to  decrease  in  size  from  ^Ju-  of  an  inch  to  ^^^  of  an  inch.     The  layer 
seems  to  shrivel  and  thus  to  perm  it  easy  separation.     The  occurreQce 
of  hemorrhages,  the  result  of  tne  compression  and  tearing  caused  bv  the 
violent  uterine  action,  also  tends  to  detac^h  the  ovum  from  the  walbof 
the  uterus,  and  may  act  to  intensify  the  pains  already  e.'^tablished.    Tliis 
separatioji  of  the  decidna  from  the  uterine  wall  makes  tbe  ovum  in  jmrt 
a  fij reign  l>i>dy,  and  thi^  explains  tbe  continuance  of  the  expulsive  efforts, 

2,  Excess  of  Carbon  Dioxide  in  the  Blood.  BrownSt^uard  has  showti 
that  excess  of  carbon  dioxide  in  the  blood  of  pregnant  animals  will 
bring  on  uterine  contractions-  This  effect  may  be  produced  direetly 
or  through  the  uterine  motor  centre.  As  the  ftetus  grows,  it  demands 
more  nutriment,  and  there  must  be  a  corresponding  increase  of  the 
products  of  tissae  waste,  including  carbfjn  dioxide.  The  presence  of 
carbon  dioxide  in  the  bloixl  of  the  placenta  is  accounted  for  iu  several 
ways,  but  many  of  the  explanations  agree  in  tliis,  that  it  is  the  result 
of  some  interference  with  tlie  passage  of  the  blood  through  the  [>la- 
oenta,  Leopold  and  Ruge  believe  it  to  be  due  to  the  formation  of 
thrombi  in  the  placenta.  Friedlander  explains  the  formation  of  blood 
Goagnla  in  tlm  organ  by  the  penetration  into  the  uterine  sinuses  of  the 
cells  that  form  iu  the  serotina  about  the  eighth  month.  Another  ex- 
planation of  the  increase  of  the  carbon  dioxide  is  based  on  the  fact  that 
the  trabeeiilne  of  the  sinuses  are  observed  to  decrease  until,  at  the  end 
of  pregnancy,  they  are  about  one-fifth  their  former  si^^e.  This  may  be 
tfie  result  of  cell  infiltration  of  the  avails  and  conseH|uent  contraction. 
When  the  venous  blood  baa  accumulated  to  a  certain  amouut  the  con- 
tained carbon  dioxide  stimulates  the  uterine  cod  tractions,  and  labor  is 
established, 

3,  Distention  of  the  Uterus.  The  growth  of  the  gravid  uterus  is  a 
result  iu  part  of  development  of  the  uterine  mnscularis,  in  part  of  dis- 
tention of  the  uterine  parietes.  There  is  not  only  hype!*tn>phy  and  hyper- 
plasia, but  as  well,  k  is  assumed,  a  ri^arrancremcnt  oi  the  ninscular  fibres, 
so  that,  "in?itoad  (>f  lying  side  by  side,  tliey  are  dip!po>?ed  more  nearly  end 
to  end,  WIjou  the  limit  is  reached  and  growth  and  extension  can  go  on 
no  further,  then  labor  begins. 

Power  likened  the  evacuation  of  the  uterus  to  the  emptying  of  viscera 
Bitch  as  the  bladck^r  and  the  rectum.  These  permit  disteutioti  to  a  certain 
extent  and  then  ex^Kd  their  contents. 
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i  Mental  Impressions.  It  is  only  necessary  to  mention  the  effect  of 
peat  grief  as  an  etiological  factor  in  abortion  to  call  to  mind  how  im- 
portant a  part  the  emotions  may  play  in  inducing  labor.  But  such 
agencies  as  these  and  slight  muscular  strains,  jars,  and  falls  happening 
It  the  close  of  gestation,  and  the  descent  of  the  foetus  low  in  the  pelvis, 
due  to  yielding  of  the  cervix,  cannot  be  viewed  as  essential  causes  of  the 
onset  of  labor.  The  establishment  of  labor  is  often  wholly  independent 
of  such  influences. 

In  the  existing  state  of  our  knowledge  it  is  impossible  to  say  which 
of  the  many  possible  causes  are  most  active  in  bringing  about  the  final 


The  Clinical  Phenomena  of  Beginning  Imbor. 

The  more  important  phenomena  of  labor  are  those  which  pertain  to 
the  uterus.     These  will  next  be  considered. 

Labor  Fftins.  Contractions  of  the  uterus  occurring  during  labor  are 
Jbown  in  all  languages  by  the  word  whicli  expresses  pain.  Labors  un- 
attended with  pain  have  been  recorded,  l)iit  they  are  exceedingly  rare.  It 
is  al^K)  said  that  jKitients  have  been  delivered  in  a  condition  of  hypnotic 
sleep,  but  such  experiences  are  among  the  rarer  curiosities  of  obstetric 
practice.  The  cause  of  the  painful  sensations  in  the  early  part  of  labor 
IS  the  distention  of  the  cervix,  and  in  tlie  latter  part  the  suffering  is 
due  to  stretching  of  the  vagina  and  vulva  and  to  compression  of  the 
nerve-trunks  in  the  pelvis. 

Bearing  in  mind  that  the  uterine  musculature  is  a  collection  of  non- 
striated  muscular  fibres,  it  may  be  expected  to  manifest  the  same  kind 
of  activity  that  is  observed  in  this  variety  of  muscular  tissue  in  other 
parts  of  the  body. 

The  contractions  are  involantary.  The  patient  cannot  initiate  them 
nor  can  she  stop  them  w^hen  thev  have  l>egnn,  although  in  the  stage  of 
expulsion  she  can  assist  them  by  voluntarily  bringing  the  abdominal 
mnsck»s  into  play.  Notwithstanding  the  automatic  character  of  the 
uterine  contractions,  mental  impressions  may  affect  them  in  a  marked 
deirree;  f<»r  example,  the  arrival  of  tlie  physician  may  retard,  and  even 
for  a  short  time  arrest,  the  labor.  The  pains  are  likely  to  be  inhibited, 
toi^,  by  the  reflex  effect  of  a  full  bladder  or  rectum. 

The  pains  are  intermittent,  and  the  interval  between  them  varies  with 
the  stage  of  pro<rress.  The  intervals  of  repose  grow  shorter  as  the  labor 
proirresses,  until  finally,  at  the  end  of  the  second  stage,  the  expulsive 
efforts  are  almost  continuous.  The  intermittent  character  of  the  pains 
is  t'ssenlial  to  the  safety  of  the  foetus.  During  the  height  of  a  uterine 
ci^mtraction  tlie  placental  circulation  is  almost  wholly  interrupted,  and 
the  f«etus,  moreover,  suffers  powerful  compression.  Under  persistent 
ut»*rine  contraction  it  would  soon  j)erish. 

The  contractions  are  peristalticy  proceeding  from  one  extremity  of  the 
uterus  to  the  other.  The  direction  of  this  contraction  wave  is  from 
fun<lus  to  cervix.  In  some  of  the  lower  animals  contractions  have  been 
obscrve<l  to  pass  from  cervix  to  fundus,  hut  such  j)hcnomena  are  doubt- 
less exceptional  and  abnormal.  The  wave  is  siiid  to  last  from  onc-tliinl 
to  tw<>-thinls  the  length  of  the  labor  pain.     Assuming  that  the  average 
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duration  of  a  pain  is  one  minnte,  the  peristaltic  wave  wottld  last  Itfu 
twenty  to  forty  seooods. 


The  Mechanism  of  Dilatation. 

Upper  and  Lower  Uterine  Segmenti,     The  gravid,  like  the  noii-gravi<i 
uterus,  presents  two  general  divisions,  the  body  and  the  eer%'L\.    Tb<' 
body  of  the  parturient  uteruSj  however,  resolves  itself  into  two  [i^jru, 
de^i^nated  resjiectively  the  iipi)er  and  the  lower  uterine  segment.    TW 
plane  whii'h  separates  the  two  segments  lies  netirly  at  the  level  uf  tivt 
utero-vesi(ml  fold  of  peritoneum.     This  plane  represents  the  level  at 
which  the  conieal  lower  portion  of  the  cavity  begins  to  be  smaller  than 
the  greatest  seetional  plane  of  the  fcetal  head  wliieh  nuist  pass  thron^fh 
it.     The  lower  uterine  segment,  therefore,  comprises  all  that  pnrtioti  o£ 
the  body  of  the  uterus  which,  together  with  the  cervix,  must  iindei'gfj 
dilatation  preparatory  to  the  expulsion  of  the  foetus.     The  upper  uterine 
segment  includeg  approximately   the    upper   two- thirds   of   the  entire 
length  of  the  uterus;  the  lower  segment  and  the  cervix,  which  are « if 
nearly  eqiial  lengths  at  the  beginning  of  labor,  constitute  the  remaimng 
third!!     Fig.  179. 


FIG.    17U. 


nm. 


€R,  Go&trmctlon  dug,  or  f«traoUon  rlog,  ai  oaset  of  kbor*  id^  OftlnCemuua^  oe.  QB^xteraum, 

Utarine  RetraetioE.  During  labor  the  expel  lent  force  obvioiis^Iy  inurit 
be  supplied  l>y  the  contractions  of  tlie  upper  uterine  segment.  The 
lower  segment  h  concerned  in  dilatationj  and  after  dilatation  is  fully 
established  it  has  become  entirely  passive.     The  dilatation  which  takes 
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IpliKt'  Id  ihe  cervix  and  the  lower  uterine  segment  as  the  upper  segment 
Niiods  b  a  phenorueaou  Bomewhat  coniimmble  to  what  ticeur.^  m  other 
allow  vbceni  during  the  expulsion  uf   their  coiiteuts.      It  is  in  part  a 
irlintiof]  and  in  psirt  the  re&ult  of  distention » 

Flo.  ISO. 


MMmakm  Hag  at  end  of  llnl  stage  of  labof ,    howet  birtb  diDul  oonsifltA  of  tbB  lower  titedue 

tegmeat  &ud  tbe  cervix.    (ScHEOCDEEt.) 

Of.  Oft  ejcieroom.    ot  tuteruum^    CB*  Contmctlon  or  retraction  rlsg. 

After  labor  h  established  the  miiseulature  of  the  upper  uterine  se^- 
SBtot  becomes  thickened,  and  that  of  the  lower  segment  as  it  dilates  is 
cf>rn*sprindtiigly  tlitnned.  The  line  of  demarcation  between  the  tbiekened 
tip|ik*r  Lind  thi*  thinned  lower  t^egment  pre.se nt.s  si  ridge  whieh  often  niiiy 
be  made  hux  un  ]m[|>atioii  over  the  nbdmneri   ihiring  a  j>:niK     F!^.  IHO. 

Tills  ridire  is  ealled  the  ring^of  Baud!,  from  the  name  of  the  aulhority 
whft  fir*»t  describttl  it*  It  is  also  known  as  th('  eon  tract  ion  or  the 
FPtiactioti  ring.  The  latter  is,  pi*rhaps^  the  preferaljle  term.  The  situ- 
itiofi  of  the  retraction -ring,  wni(  h  at  the  onset  of  laJior  is  below^  the 
pelvic  brim,  rises  higher  a^  the  jiaiins  go  on»  and  in  abnormally  long  or 
r»b»tnicletl  labcifi*  may  reaeh  nearly  the  level  of  tbe  navel.  The  term 
THrartion  applies  to  the  prm^ess  hv  which  the  tliickening  takes  place  iu 
tbf*  npper  K^^nient*  It  U  due  mainly,  if  not  wholly^  to  persistent  short- 
ening and  thickeninj^  of  the  muscular  fibres.  While  the  shortening  of 
the  mujicidar  fibres  which  occurs  during  the  uterine  contractions  is 
ff>llow<*d  by  elongation  in  the  intervals,  tbe  primal  length  is  not  fully 
resi€in*d.  It  is  commonly  taught  that  retraction  is  due  in  }mrt  aho  to 
a  rmrimngemeiit  of  tbe  muscular  fibre**.      Fibres,  it  is  assumed,  which 
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at  the  beginoing  of  labor  lie  n^irly  end-to-end^  in  eonr^  of  retraction, 
come  to  lie  nearly  side  by  side.  Tbe  retmclioii  of  the  npper  Fegnwut 
of  the  uterus  increases  as  the  volume  of  it^  contents  is  diminiBheti  TIk 
retraction,  ill  other  words,  progresses  in  proportion  to  the  pmgpt'>:^ijf 
the  l)irth  and  the  upward  movement  of  the  retraetion-riog, 

DUatatioii  of  the  Cervix,     la  the  dilatation  of  the  cervix  three  agmib 
are  concernwi: 

1.  Sof timing  of  the  cervical  tissues. 

2.  The  hydrostatic  pressure  of  the  bag  of  waters. 

3.  The  contraction  of  the  longitudinal  fibres  of  the  upper  lUentie 
segment. 

1.  Progressive  softening  of  the  cervix,  commencing  below  ami 
exteadiog  upward,  is  normally  present  from  the  early  months  of  prr-s:- 
Dancy,  and  is  a  valuable  sign  of  this  condition.  Contractions  of  ih' 
uterus,  by  interfering  with  the  return  circnfation,  cause  over-disitentiim 
of  the  cervical  veins  and  lymphatics,  and  there  is  an  infiltration  of  the 
tissues  with  serous  exudate;  at  tbe  onset  of  labor  the  infihratiou  ami 
softening  increase  rapidly-' 

The  yielding  of  the  cervix  in  the  first  stage  of  labor  Is  doubtlesis  in 
part  a  physiological  relaxation  analogous  to  that  which  takes  place  ia 
sphincter  muscles. 

%  HvDRasTATic  Prebsure  op  the  Bag  of  AVaters.  The  second 
agency  in  securing  dilatation — pressure  from  the  bag  of  waters — is  a 
very  important  one.  Its  value  is  mo^^t  clearly  brouglit  to  our  atteotiou 
when  we  have  lost  it.  If,  by  mischance,  early  rupture  of  the  mtnn- 
branes  has  occurredj  and  the  waters  have  drained  away,  the  labor  is 
termed  a  dry  labor.  Such  labors  are  proverbially  liable  to  be  of  lung 
duration  and  may  be  prt^judicial  to  mother  and  child, 

Duriug  a  uterine  contraction,  as  the  cervix  o[K'ns,  the  luwer  |x>riinii 
of  the  membrane's,  luoseued  froiu  its  attachment  by  t lie  first  active  uterine 
contmctimis,  fnsiiuiates  itself  into  the  i opening.  Since  the  fluid  wiihin 
tlie  membmnes  transmit:^  tlie  fortx*  of  the  uteri ue  contraction  LHpally  in 
all  directions,  the  bag  of  waters  is  distended  laterally  as  welt  as  down- 
ward^ exerting  an  expansive  press urt>  directly  upon  the  walls  of  die 
cervix*  The  lateral  ex|ninding  fi>rce  acts  in  the  radii  of  the  I'e^i-^^ting 
ring.  Other  things  being  cfjiurl,  the  hydr<»statie  pi^ssnrc  increase's  with 
the  area  of  the  surface  iki  wliicb  it  acts.  The  dilattiig  force  tx^ooiur^ 
greater,  thcref<jre,  in  |)rc>portio!i  as  the  dilatation   progresses.     Fig,  IHU. 

With  [)  re  main  re  rupture  of  the  membranes  we  lose  the  efficient 
hydrostatic  wedge,  and  nave  in  its  place  the  head.  This  substitutes  a 
body  almost  unyielding  in  its  nature  for  the  water-bag.  Tlie  former 
is  inferior  in  dilating  power  to  the  equable  hydrostatic  pressure  of  the 
bag  of  waters,  but  moulding  and  the  t^put  suct.'sedaneuni,  yet  to  be 
described  J  add  somewhat  to  the  sharpness  of  the  dilating  wedge.  They 
compensate  in  some  degree  for  the  loss  of  the  hydrostatic  pressure  of  the 
sac  of  waters, 

3.  Action  op  the  Longitubinal  MusetJLAR  Fibres  of  the 
Uterus.  While  the  membranes  are  unruptured  the  contents  of  the 
uterus  are  practically  incompressible.  We  may  imagine  a  uterus  cod- 
tainiugan  absolutely  incompressible  body  of  a  ^similar  shajie  to  the  ovum. 
It  is  obvious  that  the  pull  of  the  contracting  longitudinal  muscular  libres 


MECHANISM  AND  CLINICAL  COURSE  OF  NORMAL  LABOR.     199 

of  the  apper  uterioe  segment  will  act  to  drag  the  lower  segment  and 
cervix  upward  over  the  contained  body.  The  oblique  muscular  bundles 
act  in  some  degree  with  like  effect.  It  must  be  remembered,  too,  tliat 
the  circular  bundles  are  not  so  strong  in  the  cervix  as  in  the  fundus. 
The  muscular  structure  of  the  lower  segment  is  thinner  and  weaker  than 
that  of  the  upper  segment. 

PlO.  181. 


]^i}<<tf  waters  (luring  a  \wU\. 

Another  oxplanation  of  thcMliliitin^  nicchanisin  wliich  has  been  offend 
is  the  following:  When  a  wave  of  contraction  passes  from  one  end  of 
the  uterus  to  the  other,  it  must  pass  through  the  length  of  the  longi- 
tudinal fibres  and  across  the  circular  fibres.  It  is  suggested  that  the  con- 
traction wave  traverses  the  longitudinal  fibres  more  rapidly  than  it  affects 
the  circular  fibres.  If  this  is  true,  the  wave  passing  through  the  longi- 
tudinal fibres  would  reach  the  cervix  before  that  affecting  the  circular 
fibres,  and  would  draw  the  cervix  over  the  presenting  part  while  the 
circular  fibres  of  the  lower  segment  are  at  rest. 

The  Cervical  Rings.  The  first  effects  of  the  dilating  force  are  observed 
at  the  internal  os.  This  expands  with  the  pains,  and  for  a  time  con- 
tracts again  in  the  intervals.  As  the  dilatation  progresses  the  os  in- 
ternum becomes  permanently  relaxed.  A  digital  examination  at  this 
time  reveals  two  distinct  resisting  rings,  one  at  the  external  and  one  at 
the  internal  end  of  the  cervical  canal.  The  canal  itself  preser\'es  a 
pronounced  fusiform  shape.  Later,  the  os  internum  becomes  perma- 
Dcntly  obliterated,  having  merged  into  the  lower  uterine  segment.  The 
ovum  from  this  time  rests  upon  the  external  ring  or  the  os  externum. 
This  is  gradually  expanded  as  the  labor  goes  on,  till  finally  the  walls  of 
the  dilated  utero-cervical  zone  and  those  of  the  vagina  form  one  continu- 
ous canal,  with  a  barely  perceptible  interruption  at  the  external  ring  of 
the  cervix  uteri. 
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Extraction  of  the  Pubic  Segment  of  the  Pelvic  Floor,  To\\^ard  the  elu 
the  first  stage  and  duping  the  earlier  part  of  the  i^ecoud,  a^  the  cervij 
is  drawn  upward  over  the  head,  the  bladder  is  lifted  partly  above  the 
pubic  bone  by  the  traction  of  tiie  laugitudinal  muscular  fibres  of  tiie 
uterus.  The  bladder  is  thu^  in  Bome  measure  protected  from  iajiirybT 
the  press^ure  of  the  head  as  it  traverses  ibe  pelvic  caoat, 

TffE  Cltkical  Pbenomena  of  the  First  Stage, 

The  Pains.    The  patient  realizes  that  she  is  in  labor  when  she  be^iii^ 
to  suffer  regularly  recurring  pains  in  the  back.     From  this  region  th^  ' 
piiins   may  radiate  annuul   to  the  front  ami,  perliap:?,  be  icit  ryoiiiuji^^ 
down  the  thij^hs.  ^^, 

The  initial  labor  pains  most  frequently  come  on  in  the  early  |iart  o^^ 
the  night.     They  at  fir^t  recur  at  interv^als  of  about  thirty  minutes,  but?- 
as  the  labr^r  goes  on  the  intervals  become  jiro^ressively  shorter. 

The  pains  differ  little  in  character  from  the  so-called  false  pains  fre- 
quently experienced  during  the  later  weeks  of  pregaancy,  but  they  are      | 
distinguished  by  a  more  or  less  rhythmical  recurrence  and  by  growing 
strength  and  frequency.  I 

The  painful  cliaracter  of  the  uterine  contractions  of  labor  is  prol:>ably 
due  in  great  part  ti:>  the  stretching  of  the  cervix*  The  pains  are  sharp 
and  **  nagging/'  The  patient  walks  restlessly  al)out  the  room,  sits  iu  a 
chair,  or  at  times  takes  to  tbe  bed.  If  she  is  on  her  feet  when  a  con- 
traction begins,  she  bends  over  a  chair  or  other  object  near  at  hand. 
Her  face  during  the  pains  is  congested,  owing  to  fixation  of  the  respira- 
tory muscles.  Reflex  vomiting  is  not  infrequent  as  the  dilatation  become 
nearly  complete.  Its  occurrence  may  usually  be  taken  as  evidence  that  i 
the  first  stage  of  labor  is  well  advanced. 

The  uterine  contraction  of  labor  presents  three  dagm — a  period  of 
increase,  a  [leriod  of  acme^  and  a  period  of  decrease*  The  eta^^e  <*f  acme 
lasts  longer  than  the  other  stages,  and  the  increase  is  longer  than  the 
defTCca^e.  The  length  of  the  acme  differs  somewhat  at  different  stages 
of  kb»r. 

The  force  of  the  contraction  has  been  estimated  by  different  methods, 
none  of  which  is  entirely  satisfaetory.  Attempts  have  been  made  to 
estimate  the  stress  necessary  to  rupture  the  membranes,  and,  by  placing  a 
bag  of  water  in  the  uterus  in  front  of  the  advancing  head,  to  determiue 
how  mueh  teuslon  is  sustainf*d  by  the  contents  of  the  bag  during 
a  pain.  According  to  Duncan  and  Poppel,  the  membranes  rupture 
under  a  press um  ranging  between  four  and  thirty-seven  and  a  half 
pounds.  »Schatz,  by  the  aid  of  a  manometer,  estimated  tlie  resistance 
overcome  by  the  advancing  head  to  be  between  ^venteen  and  fifty-five 
pounds.  We  have  as  yet,  however,  no  reliable  means  of  determining 
the  force  exerted  in  expelling  the  child. 

The  degree  of  pain  is  variable.  The  pains  of  dilatation  are  often  not 
go  well  borne  as  those  that  come  later,  because  the  parturient  is  impatient 
of  suffering  which  seemingly  results  in  no  progress.  The  pain  caused 
by  the  passage  of  the  bead  over  the  pelvic  floor,  if  nf>t  relieved  by  an 
aniesthetic,  is  usually  the  most  intense* 

The  Show*    By  expansion  of  tbe  cervix  and  the  lower  uterine  segment. 
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the  membranes  in  the  lower  part  of  the  uterus  are  separated  from  the 
uterine  wall,  causing  a  slight  discharge  of  blood  known  as  the  show. 
^  The  cervical  and  tlie  vaginal  secretions  become  more  profuse  as  labor 
is  established.     They  serve  as  a  lubricant  to  the  passages  in  preparation 
{or  the  expulsion  of  the  fcetus. 

The  tnitability  of  the  bladder  and  the  rectum  already  established  by  the 
lightening,  is  increased  when  active  pains  begin.  "  Urinary  and  fecal 
evacuations  occur  more  frequently  than  before. 

The  cervix  becomes  thin  and  sharply  defined  during  the  pains.  In 
multipar»  the  lower  part  of  the  cervix  is  more  patulous,  and  offers  less 
resistance  to  the  advancing  bag  of  membranes  than  in  primiparae. 

The  Pulse.  The  maternal  pulse  becomes  more  rapid  during  a  pain; 
the  heart-tones  of  the  foetus  are  less  distinctly  audible,  and  the  pulse-rate 
is  slower  than  in  the  intervals.  The  fall  in  the  foetal  pulse-rate  is  due 
to  increased  vascular  tension  caused  by  the  compression  to  which  the 
fcetal  mass  is  subjected  duriug  a  uterine  contraction. 

Supture  of  the  Bag  of  Waters.     When  the  cervix  has  become  well 
dilated,  rapture  of  the  membranes  may  occur.     It  may  take  place  at  an 
Mrlier  period,  or  may  not  happen  till  the  end  of  the  stage  of  expulsion. 
Very  rarely  a  full-term  child  may  be  born  with  the  membranes  unbroken. 
Rupture  of  the  bag  of  waters  is  announced  by  a  gush  of  water  from 
the  \'agina.     The  quantity  of  liquor  amnii  expelled  will  depend  on  the 
extent  to  which  the  lower  uterine  segment  is  occluded  by  the  presenting 
pirt.    It  is  not  always  safe  to  rely  on  the  patient's  statement  that  the 
membranes  have  ruptured.     She  may  be  misled  by  leakage  of  urine 
trom  the  bladder.     If  the  discharge  is  due  to  rupture  of  the  membranes 
there  is  usually  more  of  it  between  than  during  tlie  pains,  since  the  head 
then  recedes  and  allows  the  waiters  to  esca})e.     Sometimes  an  accumula- 
tion of  fluid  has  taken  place  between  the  nniiiion  and  chorion,  and  this 
may  e^i-ape  by  rupture  of  the  chorion,  the  amnion  still  remaining  intact. 
It  is  claimed  that  aranial  liquor  mav  transude  through  the  unbroken 
membranes. 

Emotional  Inflaences.  The  progress  of  the  labor  in  this  statje  is  easily 
influenced  by  emotional  causes.  The  presence  of  a  strange  face  or  the 
narration  of  the  horrors  of  [)revious  cases  by  friends  or  by  the  nurse  may 
5top  the  pains  for  a  long  time.  After  the  membranes  give  way  the  uterus 
retracts  as  the  waters  escape,  and  the  pains  are  resumed  with  new  vigor. 
Tiie  bearing  of  the  patient  differs  greatly  in  diff^erent  women;  some 
apparently  suffer  very  little,  and  others  complain  bitterly. 

The  Mechanism  of  Expulsion. 

The  **  mechanism  of  the  second  stage  of  labor''  concerns  especially 
the  movements  which  the  foetal  head  and  the  trunk  undergo  in  course  of 
their  transit  through  the  birth-eanal.  Since  the  head-diameters  are 
larger  and  less  compressible  than  are  those  of  the  trunk,  the  mechanism 
i-*  most  important  as  relates  to  the  head. 

1.  The  head  movements  are  :  Descent,  flexion,  rotation,  extension, 
rp>titution,  external  rotation. 

Descent.  During  the  first  stage  of  labor,  as  has  been  seen,  the  force 
of  the  uterine  contractions  is  expended  in  dilating  the  utero-cervical 
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FIG.  182. 


zone.  At  the  beginning  of  labor,  if  the  menibranes  are  lofact,  tli#| 
intm-uterine  pressure  developed  by  a  uterine  c^u traction  U,  in  accord- 
ancje  with  the  fajiiiliar  law  of  hydrostatics,  brought  to  bear  upon  the 
fcBtns  equally  in  all  directious.  After  partial  dilatation  of  die  oervis 
and  the  formation  of  tlie  bag  of  waters  the  head  sinks  into  and  partially 
occludes  the  lower  uterine  segment.  Under  tfie  pressure  developed  i a 
the  hindvvaters  during  a  uterine  contniction  tlie  head  advances  as  the  sac 
of  forcwaters  protrudes.  AftiT  the  membranes  rupture  tl>e  head  descemk 
with  a  moving  force  which  is  measured  by  the  propelling  power  !e5Slli*5 
resistatiLe  opposed  hy  the  birth-e^naL 

So  long  as  the  waters  have  not  all  escaped,  the  expel  lent  force  is  trans^ — 
mitted  to  the  head,  in  part,  sooietimes  wholly,  through  the  liquor  amnii- 
After  the  waters  have  drained  away  the  fcetal  parts  are  consolidated  ii»^ 
a  compact  mass  by  the  grasp  of  the  nterusj  and,  the  fundus  contra^!tin^ 
directly  upon  the  l>reeeii,  the  pn)i>elling  force  is  transmitted  in  gT\sit^ 
measure  through    the  entire  foetal  ellipse.      The    lateral   eompressimi 
exerted  by  the  uterine  contractions  acts  to  steady  the  foetal   mass  auJ 
add^  also  somewhat  to  the  extruding  force. 

Flexion.     Flexion  is  in  part  primary,  behig  the  normal  posture  of  the 
feel  us  in  utero.     It  is  increased  when  the  head  begins  to  encounter  tlie 

resistance  of  the  lower  uterine  segment, 
and  becomes  complete  after  engagemeat 
in  the  bony  pelvis.  The  mechanism  u 
as  follows;  The  head  5s  so  attached  to 
the  trunk  that  its  sincipital  is  longer  than 
its  m^i-ipital  pole.  The  head,  in  other 
wordsj  corresiK)nds  to  a  lever  of  unequal 
arms,  the  occipito-atlantoid  articuhuioii 
being  the  pivotal  point  and  the  sincipital 
arm  the  longer  arm  of  the  lever.  Fig,  181. 
When  the  head  begins  to  ent*ounter  the  re- 
sistance of  the  l>irth-canal  this  resistance, 
even  though  equal  at  the  two  poles,  must 
act  with  greater  effect  on  the  long  arra  of 
t  h  e  1  e  ver*  Th  is  ad  va  n  tage  i  n  n  orni  a  I  co n- 
ditioos  is  increased  by  the  primary  flexion, 
Tlie  chin,  therefore,  dips  toward  the  ster- 
na in.  The  flexion  is  increased  as  the  oj>- 
posing  fon^es  increase,  and  becomes  com- 
plete when  the  head  meets  the  resistance 
of  the  bony  walls  of  the  jielvis. 

Another    fat  tor  in   bringing  about  the 
flexion  of  the  head  is  to  be  found  in  the 
tendency  of  the  cephalic  ellipsoid  to  adapt 
_  itself  to  the  shape  of  the  e^inal  through 

iiitistmUnK  the  iiTfflferent  lengths  of  wbich  it  desccuds.     Under  tiie  pressure 
ttiefroQUi  nfw.FB.BtKj  ti>e  occipital  ijf  the  pelvic  walls  the  hmg  axis  naturally 

SS^S^a'''"'''"''^'*^''''^^^'^'  f^"^  i"*^   ^^^tion  with  the  axis  of  the 

birth-eanah 
The  advantage  of  flexion  is  obvious.     It  brings  the  smallest,  or  sub- 
oceipito*brt^gmatic,  cinnimferenee  of  tlie  head  in  relation  with  the  girdle 
of  resistance  in  place  of  the  larger  occipi to-frontal  circumference. 


■•-'- 


B 


J 


UECHAyiSM  ASD  CLINICAL  COURSE  OF  NORMAL  LABOR.    203 

As  has  been  stated^  the  head  enters  the  brim  fully  flexed,  or  it  soon 
\)ecome3  so  under  normal  circumstances;  thus  all  motion  in  an  antero- 
posterior direction  is  checked,  but  some  degree  of  lateral  mobility  still 
Rmains.     A  great  deal  of  discussion  has  arisen  with  reference  to  the 

Juestioa  whether  the  head  inclines  laterally  to  one  side  or  the  other 
uring  its  passage  through  the  brim.  Naegele  and  Dubois  hold  that 
the  anterior  parietal  bone  dips  deeper  in  the  pelvis  than  the  poste- 
rior, bringing  the  sagittal  suture  nearer  to  the  promontory  than  to  the 
symphysis.  This  lateral  obliquity  of  the  head  is  termed  asynclitism. 
When  the  head  descends  with  its  planes  parallel  to  those  of  the  pelvis 
the  descent  is  said  to  be  synclitic.  Kiineke  and  most  other  authorities 
believe  that  synclitism  is  preserved  till  delivery  takes  place.  In  labor  in 
deformed  pelves  the  obliquity  of  Naegele  is  present  in  some  degree. 

BoUtion.  When  the  head  reaches  the  pelvic  floor  the  long  diameter 
of  the  head  which  passed  the  brim  in  a  direction  parallel  with  the  oblique 
diameter  of  the  pelvis  begins  to  turn  till  at  the  moment  of  expulsion  it 
i3  nearly  prallel  with  the  antero-posterior  diameter  of  the  pelvis,  the 
occiput  normally  swinging  to  the  front. 

The  chief  agency  in  bringing  about  the  rotation  of  the  head  as  it  tra- 
verses the  pelvis  is  the  action  of  the  pelvic  floor.    The  floor  of  the  pelvis 
may  be  considered  as  made  up  of  two  lateral  halves,  each  of  which  slopes 
downward,  inward,  and  forward.     That  pole  of  the  foetal  head  which 
lands  first  on  one  lateral  half  of  the  floor  glides  downward,  inward,  and 
forward,  and  emerges  from  the  outlet  beneath  the  pubic  arch.    When  the 
iead  is  normally  flexed  the  occ^ipital  pole  first  reaches  the  floor  of  the  pelvis, 
tod,  as  it  descends,  is  rotated  inward  to  escape  under  the  arch  of  the  pubes. 
Jtwill  be  noted  that  flexion  is  a  prerequisite  to  rotation.     It  is  only 
when  the  occipital  pole  of  the  head  dips  lower  in  the  pelvis  than  the  sin- 
cipital that  anterior  rotation  of  tlie  o<'cipiit  is  likely  to  prevail.    Should  the 
.sinciput  reach  the  pelvic  floor  at  the  same  time  as  the  occiput  the  former 
may  Ik?  rotated  forward  under  the  8ym})hy?iis,  the  latter  going  backward 
into  the  hollow  of  the  sacrum. 

TIk'  influence  of  the  planes  or  trroovcs  of  the  bony  jK'lvis,  on  which 
-rn-i-  has  Ihtu  laid  by  certain  obstetric  writers,  is  of  secondary  inij)ortance 
in  ft!c<-ting  rotation  of  the  hc:\<l.  That  the  action  of  the  pelvic  Hoor  is 
the  princijKil  agency  in  causing  rotation  would  seem  to  be  sufliciently 
established  by  the  experiment  of  Dubois.  Dubois  showed  that  when 
the  head  of  a  foetus  is  pushed  through  the  pelvis  of  a  woman  who  had 
diet!  lH.»fore  or  immediately  after  delivery,  no  matter  in  what  position 
wi»  place  the  occiput,  if  it  strikes  the  pelvic  floor  in  advance  of  the 
sinciput,  it  will  turn  forward,  provided  the  floor  has  not  been  injured  by 
rupture  or  overstretching.  The  repetition  of  the  experinunt  will,  if 
too  often  repeated,  overstretch  the  floor  and  then  rotation  will  fail. 

Edgar,  of  New  York,  screwed  a  swivel  into  the  head  of  a  f<:etus  half 
an  inch  behind  the  small  fontanelle.  Attaching  a  cord  to  the  ring  of 
tiie  swivel,  he  repeatedly  dragged  the  head  throngh  the  pelvis  of  a  woman 
drad  after  recent  delivery.  The  occiput  invariably  rotated  to  the  front, 
even  when  the  head  entered  the  pelvis  in  occipito-posterior  position,  so 
long  as  the  pelvic  floor  retained  its  integrity.  When  the  tonicity  of  the 
floor  becjime  impaired  by  overstretching,  the  head  traversed  the  pelvis 
in  very  nearly  the  same  position  as  it  had  entered. 


Extensiam.  By  the  time  tlie  occiput  is  about  to  emei^e  under  the  pubic 
arch  the  f^UKMput  restB  firmly  upon  the  carry  x  and  lower  port  ion  of  the 
gacrum.  The  biparietal  diameter  lies  in  the  grasj>  of  tht*  ischial  tiiber- 
ositit^s  and  the  vertex  distends  tlie  ivAvm  flaor.  Fig.  183,  The  long 
diameter  of  the  head  lies  nearly  in  line  wilh  the  iiacro-pubic  diameter  of 
the  pelvis. 
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h  the  head  h  driven  down  the  distention  of  the  pelvic  floor  is 
^^•^^^L  The  tloor  grows  progressively  thinner  as  it  stretches  under 
'l"^  [ir^^ure  of  the  advancing  head,  and  becomes  more  aad  raoro 
^Oflgttted  antero-postcriorly  till  at  the  moment  of  expulsion  tlie  lel3g^b 
^t^e  sacral  segment,  from  coccyx  to  the  posterior  edge  of  the  vulva, 
'  6  ittehes. 
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I  gt»  Lti  j:ri>tit  of  *>  m|jQ3  3iis.    helTliO  S(K)r  reti«cti.    (FJiRABetJF  and  Yi^fttiiEB^V 

U  the  ocelpnt  escnjies  tintler  the  arch  of  the  piibeis  it  rides  up  in  front 
the  ^ympliy*ii.<  till  iIm*  nn<'lia  rests  Ei^^inst  the  subpubic  ligament, 
!  head  is  then  exin«ned  inaiiily  by  descent  in  the  line  of  the  binli- 
nlf  partly  at  the  litst  monicnt  by  a  movement  of  extension,  the 
fex,  the  f<»rr[ir4id,  and  the  face  sneees^ively  sweeping  over  the  free 
y  uf  the  siierul  siegmenL  of  the  pelvic  floor.     Figs.  184,  185,  and  18U, 
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Throiiglioul  iu  desoent  the  head  advances  wilh  the  pains  and  reced 
in  the  interrids.  In  normal  cotiditum^  tlitsi!  alteruate  advance  and 
recej^ion  t-ontinut^s  daring  expuldoti  till  the  head  is  well  in  the  gra^asp 
of  the  vulva-vaginal  ring.  From  tbis  time  no  reoesaiou  takes  plaoe 
between  tbe  pains, 

EestitEtioa.  The  rotation  of  the  head  in  course  of  ife  transit  tbroug-h 
the  pelvis  develops  a  certain  degree  of  torsion  of  the  neck.  As  the  head 
is  expelled  the  neck  untwists.  The  head,  therefore,  iminediatelj  it  is 
born,  assumes  a  position  corresponding  to  that  in  which  it  bad  entered 
the  pelvis.  Tbis  movenaent  is  termed  restitntion.  It  is  of  interest  for 
the  reason  that  it  indicates  the  primary  position  of  the-head.     Fig,  18  T* 

FiQ.  187. 


FiL<tftl  hfjAd  nfler  TeiiituUoii  lu  L,  O.  A.  tKwtHfon.   Bh«i?i  ilso  Cipnt  AUC'eedJincum. 


(RlltJlttST^ 


External  Rotation.  Tbe  shoulders  descend  in  the  oblique  diameter  of 
the  pelvi!^  opposite  that  in  wbicb  the  bead  came  down.  Tbey  rotate, 
therefore;  in  a  direction  opposite  that  which  tbe  head  bad  pursued 
Rotation  of  the  head  h  accordingly  con  tinned  during  the  expulsion  of 
tbe  shonlders  and  in  the  same  direction  as  that  which  obtained  iu  tbe 
movement  of  re,^titntion,  Tliis  supplementary  rotation  is  termed  ex- 
ternal rotation. 

Delivery  of  the  Trunk*  The  shoulders  engage  in  the  oblique  diameter 
of  the  iielvis  opposite  that  in  which  the  head  entered.  They  rotate  l<^s 
perfectly  than  the  he^id.  The  anterior  shoulder  is  arrested  behind  die 
Bympbysis  and  tbe  posterior  shoulder  rides  over  tbe  pe!\ic  floor  and,  m 
a  rulcj  first  appear:^  at  the  vulva.  After  expulsion  of  the  posterior^  the 
anterior  shoulder  is  disengaged  and  escapes.    Tbe  breech  undergoes  only 

Eartial  rotation.     As  the  trunk  is  expelled  it  is  followed  by  a  gush  of 
loody  water. 

Clinical  Phenomena  of  the  Second  Stage* 

If  the  patient  is  very  much  fatigued  from  a  long  fii*??t  stage  she  may 
sleep  between  the  pains.     These  brief  periods  of  rest  help  to  renew  her 
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strength  and  add  to  the  efficiency  of  the  pains.  The  parturient  is  much 
more  likely  to  sleep  if  chloral  has  been  administered  in  the  first  stage. 

The  pains  are  more  severe  during  the  stage  of  expulsion,  but  the 
patient  realizes  with  a  sense  of  satisfaction  that  the  head  advances  with 
the  pains,  and  the  hope  of  si)eedy  relief  fortifies  her  endurance. 

When  the  occiput  has  reached  the  pelvic  floor,  the  cavity  of  the  pelvis 
is  completely  filled  and  the  pressure  of  the  head  gives  rise  to  marked 
rectal  tenesmus.  The  sphincter  ani  becomes  relaxed  and  one  or  more 
fecal  evacuations  usually  take  place  as  the  head  passes  over  the  floor  of 
the  pelvis.  The  contractions  of  the  abdominal  muscles  toward  the  close 
of  the  expulsive  stage  are  reflex  and  wholly  involuntary.  As  the  head 
distends  the  vulvar  ring  the  pains  become  so  intense  as  sometimes  to 
result  in  transient  delirium. 

A  brief  pause  ensues  on  birth  of  the  head.  After  a  moment  or  two 
of  rest,  contractions  recur  and  the  shoulders  pass ;  then  the  body,  fol- 
lowed by  a  gush  of  bloody  amniotic  fluid,  is  expelled. 

The  second  stage  is  now  ended,  and  a  period  of  a  few  moments  follows 
before  the  pains  are  again  renewed  to  expel  the  afterbirth. 

Moulding  of  the  Head.  Even  in  typical  normal  labors,  the  head  under- 
jroes  more  or  less  alteration  in  shape  as  it  is  driven  into  the  pelvic  brim. 
This  is  an  important  fact  in  the  mechanism  of  labor,  since  it  conduces 
in  marked  degree  to  the  adaptation  of  head  to  pelvis. 

Under  the  influence  of  the  pelvic  pressure  forces  the  diameters  in  the 
grasnof  the  resisting  girdle  are  all  reduced,  this  reduction  being  compen- 
sated by  elongation  of  the  cephalic  mass  in  the  direction  of  the  birth-canal. 
The  engaging  diameters  are  thus  diminished  to  the  average  extent  of 
6  mm.,  i  inch.  The  degree  of  moulding  will  obviously  depend  on  the 
relative  size  of  head  and  pelvis  and  the  plasticity  of  the  cranial  vault. 
The  plasticity  varies  with  the  extent  of  ossification,  which  is  not  abso- 
lutely constant  at  the  same  stage  of  development. 

Moulding  is  an  essential  element  in  the  mechanism  of  the  expulsive 
stage  of  labor  not  only  by  reason  of  adaptation  of  head  to  pelvis,  but 
also  because  elongation  of  the  head  favors  normal  rotation  by  increasing 
the  dip  of  the  leading  pole. 

Capot  Succedanemn.  The  caput  succedaneum  is  an  oedematous  swell- 
ing which  is  developed  on  the  presenting  part  in  course  of  the  birth.  It 
Ls  formed  after  rupture  of  the  membranes.  During  a  uterine  contraction 
all  parts  of  the  foetal  mass  are  under  pressure  except  that  which  offers 
to  the  examining  finger  within  the  girdle  of  resistance.  The  vessels  of 
the  presenting  part  become  engorged  during  the  pains  and  a  serous 
exudate  takes  place  into  the  cellular  tissues  of  that  portion  of  the  foetal 
surface.     See  Fig.  187. 

The  size  of  the  caput  succedaneum  will  obviously  vary  with  the 
degree  of  force  which  produces  it.  It  is  large,  therefore,  in  prolonged 
and  difficult  labors.  Its  size  aflPords  a  valuable  sign  in  the  vaginal 
examination  of  the  degree  of  obstruction  which  the  foetus  encounters  in 
its  passage  through  the  pelvis. 

The  location  of  the  caput  succedaneum  is  of  interest  in  the  examina- 
tion of  the  head  after  delivery  as  indicating  the  jwsition  in  which  the 
hesid  had  descended.  In  anterior  positions  it  is  situatcnl  at  the  posterior, 
and  in  posterior  positions  on  the  anterior  aspect  of  the  summit  of  the 
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head,     Iti  left  positions  it  otx^ars  to  ihe  Tight,  and  in  right  poeition^  to 

the  left  of  the  median  line.  A  right  occi  pi  to-posterior  lcM?atioa  of  the 
caput,  therefore,  lodicateB  a  left  occipito-anterior  poeitioQ  of  ihe  h^^J, 
aod  so  on. 

It  should  be  remembered  that  the  situation  of  the  tumor  may  be 
modifi(Kl  when  the  head  has  been  subjected  to  long-continued  pressure 
in  the  lower  portion  of  the  birth-canal  after  partial  rotation  hati  taba 
place. 

The  caput,  like  nioulding^  by  adding  to  the  elongation  of  the  leading 
pole  of  the  head,  promotes  rotation.  In  labors  iu  which  the  liead 
furnishes  the  dilating  wedge  it  adds  to  the  efficiency  of  the  dilator  k 
increasing  the  acute n ess  of  the  wedge. 

A  similar  swelling  develops  on  the  presenting  part  in  other  tbii 
cephalic  presentations.  To  this  it  is  customary  to  apply  the  eame  term 
on  whatever  part  of  the  foetal  j^urface  it  occurs*  The  tumor  usually 
disappears  within  twenty-four  houis  after  birth. 


The  Mechanism  or  Placental  Expulsiok. 

After  expulsion  of  the  child  the  uterus  grows  smaller  by  retractioo 
and  closes  about  the  placenta.  When  active  contractions  are  again 
resumed  the  placenta  ia  gradually  detached.  Am  the  seat  of  placental 
attachment  shrinks  during  a  uterine  contraction,  the  placenta  not  bein^ 
sufficiently  retractile  to  accommodate  itself  fully  to  the  din^inished  are« 
of  the  placental  site,  it  is  ^lartially  torn  from  the  uterine  wall  with  eai-h 
pain.  Rarely  it  may  hap[>eu  that  the  placenta  is  wholiy  separated  hy 
the  first  strong  contraction.  The  placenta  w^ill  then  probably  be  foi-cetl 
out  foldetl  on  itself  fwrn  side  to  side,  presenting  by  itis  edge. 

If  the  placenta  is  not  wholly  detached  at  the  first  expulsive  efforts  a 
different  mci^hauism  may  obtain.  Detachment  sometimes  takes  phif^e 
first  over  the  centra!  portion  of  the  placental  seat.  Then,  as  the  uienis 
rel  a  X  es ,  a  ret  r o-  \A  acen  tal  blood  clot  i  s  formed ,  ^\^  i  t  h  each  s  ucceed  i  ng  co  n- 
traction  the  area  of  detachment  is  increased  and  the  clot  grows  accortl- 
ingly.  The  liberated  portion  of  the  placenta  b  thus  tlvrust  down  wan! 
toward  the  cervical  opening  and  the  afterbirth  is  expelled  flatwise  by  its 
amniotic  surface. 

When  it  is  extruded,  with  its  eil^e  presentingj  the  grasp  of  the  n tents 
acts  diretnly  upon  the  placenta.  When  it  is  dissected  off  by  the  MihkI 
clot  its  expulsion  is  partly  due  to  the  extruding  foive  propagated  through 
the  retro- placental  blood  clot  during  the  uterine  contmctions.  Fig^. 
188  and  189, 

The  membranes  are  last  to  be  detached.  In  either  method  of  expul- 
sion the  placenta  is  thrust  downward  thnmgh  the  rent  iu  the  merabmnes 
and  the  latter  are  peeled  off  by  tmction  of  the  plat^nta, 

It  is  obvious  that  the  passage  of  the  placenta  with  its  long  diameter 
corresponding  to  the  long  diameter  of  the  uterus  is  most  favorable  to 
easy  expulsion. 

Persistent  adhesion  of  the  membranes  may  prevent  the  placenta  fn>m 
being  delivered  with  its  lon^  diameter  in  conformity  with  the  long 
diameter  of  the  uterus,  PuHing  on  the  cord,  by  pulling  down  the 
central  portion  of  the  placenta,  may  act  with  like  effect. 
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Sbowln^  the  two  meiliods  of  placent&l  expuMon.    {ScHitOEOift,) 

The  Clixjcal  Phenomena  of  the  Third  Stage. 

Al  a  variable  length  of  time  after  the  child  htis  been  delivered  the 

uterus  again  coinDieiices  to  contract,  the  placenta  is  gradually  foiled 

into  the  vagina,  and,  when  the  muscular  tonicity  of  the  pelvic  Hoor  hae 

nnt  been  too  much  irajmiredj  may  be  expelled  from  the  vulvar  orifice* 

The  membranes  are  dragged  after  it,  sometimes  promptly,  sometimes 

peeling  slowly  from  their  uteri ne  attacbmeut* 

The  expulsion  of  tlie  placenta  is  accomjianied  with  a  greater  or  less 

amaatit  of  clotted  and  of  liquid  blooch     The  total  quantity  of  blood 

lo*t  during  the  third  stage,  together  with  that  expelled  at  the  birth  of 

the  chOdj  should  not,  in  strictly  normal  conditions,  exeeed  a  pint, 

AAer-paiiis.     After  the  expulsion  of  ttie  placentti  there  is  a  pause  of 

|vaniible  length  in  the  uterine  contrat^tions.     The  contractions  of  this 

ip^riiMi  are  ternie<t  after- jmins.     They  are  not  usually  painful  in  primi- 

!ir*e.     In  malh|ianc  they  are  freqtiently  violent  enouglj  to  cause  con- 

arable  *li**^trcss.     Severe  after-pains  are  due,  as  a  rulcj  to  tlie  retention 

blood*clots  in  the  uterus.     This  occurs  more  frequently  in  women 

who  have  l*arne  children,  owing  to  the  greater  relaxation  of  the  multi- 

pftiTttis  uterUf*,      In  the  presence  of  clot?*  the  uterine  contractions  become 

more  powerful  in  the  effort  to  ex|>el  them. 

Bilrictliin  of  the  Uterus,     Normally   the   after-pains  serve   a   useful 

They  bring  alxiut  ret  rant  ion,  by  which  the  active  contractile 

^rtioii  of  the  uterus  becomes  shorter  and  thicker.     The  vessels,  which 
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are  intimately  interwoven  with  the  muscular  1>un(lle.s,  are  thus  securely 
ligated. 

The  peritoneal  covering  of  the  uterus  accommodates  itself  to  the 
diminished  volume  of  the  organ  by  reason  of  its  elasticity.  The  uterine 
peritoneum  presents  no  loose  folds,  as  a  rule,  even  after  complete  re- 
traction. 

Situation  of  the  Uterus.  On  examination  over  the  abdomen  at  the 
close  of  labor,  the  fundus  is  felt  about  half-way  from  pubes  to  umbilicus; 
normally  it  becomes  as  hard  as  a  billiard  ball  during  after-pains,  relax- 
ing only  partially  in  the  intervals. 

Lower  Uterine  Segment.  The  lower  uterine  segment  and  the  cervix 
remain  passive  for  several  hours  after  labor.  The  cervix  presents  a 
soft  and  almost  shapeless  mass  scarcely  distinguisliable  by  the  touch 
from  the  loose  vaginal  folds.  Within  a  few  hours  the  tonicity  of  its 
muscular  structures  begins  to  be  re-establisheil  and  the  cervix  to  resume 
its  usual  shape. 


CHAPTER   IX. 

THE  MANAGEMENT  OF  NORMAL  LABOR. 

PBEPARATORT  TRRATMENT. 

Xomore  important  duties  devolve  upon  the  obstetrician  than  those  per- 
taining to  the  observation  and  care  of  liis  patient  in  preparation  for  laoor. 
Until  recent  years  this  part  of  his  responsibility  was  too  often  overlooked. 
Happilj,  to-day  the  necessity  for  prophylaxis  against  the  possible  ills  and 
icciaents  of  childbed  is  generally  recognized.  The  enforcement  of  hygi- 
enic rules,  the  regulation  of  the  health  and  habits  of  the  patient  during 
pregnancy,  is  vital  to  the  successful  conduct  of  the  obstetric  case.  Even 
minor  departures  from  the  normal  course  of  gestation  should  receive 
the  attention  of  the  physician  and,  as  far  as  possible,  be  corrected.     Es- 

Eially  ought  he  to  inform  himself  in  advance  of  the  relative  size  of 
d  and  pelvis,  of  the  presentation  and  pDsition  of  the  child,  and,  if 
p»sible,  of  all  the  facts  of  the  individual  case  wliich  may  bear  upon  the 
issue  of  the  labor. 

Urinary  Examinations.    The  excretory  activity  of  the  kidneys  should 

ko  watched  from  the  first.     It  is  a  good  general  rule  to  examine  the 

urine  at  least  once  monthly  during  the  firrst  ^ix  months,  and  twice  or 

W|nv  during  the  seventh.     In  the  last  two  months  of  gestation  system- 

atiet'xaininations  should  be  made  weekly.     Tin;  j>atient  may  be  requested 

t"  re|M)rt  to  Iut  physician  from  tinu'  to  tiiiic  the  daily  ijnantity  of  urine. 

i"xic  Condi ticuis  can  seldom  oeeur  in  a  patient   who  is  voiding  sixty 

mvv^  or  more  daily.     The  physician  should   not  trust  to  a  more  test 

^T  alhumin.      Albuminuria   is   not    ueeessarily  attended  with   marked 

^'Aiemia,  n<>r  is  grave  toxiemia   in   pregnant  women  always  associated 

vith  albuminuria.     Most  essential    are    systematic  (juantitative  dotor- 

Diiiiations  of  the   urinary  solids.     Es|)ecially   significant    is    the  daily 

Mcri'tion  of  urea.     Though   this  particular  solid   is    not   a   prominent 

(lU'tnr  in   the  toxiemia  of   pregnancy,   the    (juiintity  of   urea  affords  a 

/iiirly   n.diable  index  of   the  eliminative  activity  of  the  kidneys.     It 

•lioiihl  not   be  forgotten,  however,  that  the  amount  of  urea  and  of  the 

total   urinary  solids  will   vary  with  the  chanicter  and  (juantity  of  food 

in;,^-te<l  an<l  from  other  cans(\s.     The  general  condition  of  the  j)atient 

slioidd  l>e  taken  into  account  as  well  as  the  in*inary  findings. 

Tt'sUfor  Aibumin,  For  clinical  use  a  good  test  for  albumin  is  Esbach's. 
The  reagent  consists  of  picric  acid,  10  grammes;  citric  acid,  20  grammes; 
wrater,  ICHX)  grammes.  The  urine  is  mixe<l  in  a  test-tube  with  an  equal 
b'olunie  of  the  test  solution.  Heat  and  nitric  acid,  nitric  acid  cold  by 
:he  f*ontact  method,  or  Tanret's  test,  with  suitable  prcH'autions,  are  con- 
k-en ient  and  reliable  tests  for  albumin. 

("rinnnj  Solids.  One  of  the  rearly  methods  of  conijmting  the  daily 
|uaiitity  of  urinary  solids  is  that  of  Haines,  which  i-;  as  follows:  Multi- 
)ly  the  last  two  figures  in  the  niunber  representing  the  specific  gravity 
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by  the  number  of  niincefl  of  urine  voided  in  twenty-four  hours,  ayd  tlii» 
resulting  product  Ijy  l^^^*  This  gives  fippraxiniately  the  niunlKr .»(' 
grains  of  solid  matter  in  tlie  givc*ii  volume  iif  urine.  The  avera^'*? 
amount  of  .'iolid,^;  in  healthy  it  will  be  reniernberwl,  ii^  IWO  gmn^, 

Vrm.     For  the  estimation  of  urea  the  following  metlxotl  fiTini  Ikn- 
ley*s  Oimnistfy  m  recomnjeuded :    *^\  graduated  tube  (Fig,  189)  i^  lillfd 
to  the  fifth  division  with  a  20  per  cent*  aqueous  Bolutioo  of  potadc 
bromide.      Chlorinated    soda   iiolutiou    (Squibb)  m  then   added  tu  the 
fifteenth  or  twentieth  divisioo>     Pare  water  to  the  depth  of  one  iachis 
now  floated  upon  the  contents  of  the  tube.     It  is  most  easily  deposited 
there  with  the  aid  of  a  pipette-     (Fig,  190.)     One  c.e.  of  urine  is  then 
floated  iifmn  the  water,  taking  care  that  the  liquids  do  not  mis.    The 
open  end  of  the  tube  is  novv^  quieldy  elosed  &e<?«Telr 
Fic*  is»*       Fm.  190.       by  pressing  the  thumb  firmly  upon  it.     Tlie  mn- 
tents  are  mixed   by  gently  shaking.     Wliea  the 
effervescence  has  ceased,  the  reading  is  taken  at  live 
top  of  the  liquid  column,  while  the  tube  is  held 
inverted.     The  end  of  the  tLibCj  still  closed  bylbe 
thumb,  m  now  submerged  in  a  large  jar  of  water,   m 
The  thumb  is  then  removed^  and  the  tube  mm\  | 
or  lowered,  till  the  surface  of  the  liquid  in  tk 
tube  is  at  the  same  level  with  that  in  the  jar,  au^l 
the  reading  is  again  taken.     The  difference  be- 
tween the  two  reading  indicates  the  number  o! 
grains  of  urea  in  a  fluidounce  of  the  urine.     Tins 
^1         number  multiplied  by  the  number  of  fluidouDcesjM 
of  urine  voided    in   twenty-four  hours   i!:ives  iaV 
grains  the  total  c|uantity  of  urea  excreted  during 
the  day.     The  average  daily  amount  is  about  'WO 


grains^ 


but 


IS 


liable 


y 
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to  considerable  vamtion 
within  normal  limits*  The  subject  will  be  treated 
more  fully  under  eclampsia. 

Tlie  Nipples.  Inquiry  should  be  made  with  refer- 
ence to  the  condition  of  the  uipples.  If  they  are 
small,  depressed,  or  misshapen  the  patient  should 
be  directed  to  draw  them  out  daily  with  the  thumb 
and  fingers*  The  manipulation  not  only  helps  to 
develop  the  nipj)lcs,  but  it  renden^  them  leez^  liable  to  injury  by  th<y 
child* 6  month  in  nursing,  1 

Inversion  and  other  deformities  of  the  uipples  are  often  the  result  of 
pressure  from  tight  clothing;  for  this  the  remedy  is  obvious. 

The  sebaceous  secretion  which  accumulates  upon  the  nipples  affords  i 
nidus  for' the  growth  of  micro-organ  isms,  and  unclean  liness  is  doubt  lea 
a  prominent  factor  in  infection  of   the  nipples  and  resulting  mastitii 
during  lactation.     Special  attention  should  be  paid  to  the  cleanliness  of 
these  parts  dnriug  the  later  months  of  pregnancy.     A  borax  solution,  one 
tablesi^)oonful  to  the  pint  of  water,  is  a  gmxl  detergent.     Bathing  with 
this  onee  daily  is  useful  as  a  prophylactic  against  the  oocurreuee  of  soma 
nipples  during  the  nursing  period,  V 

Tlic  fV*I lowing  metbml  has  been  reconnnended  for  the  pnnention  of 
fissured  nipples  during  lactation;  every  night  in  the  la^t  two  uiunthi 
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of  pregnancy  the  patient  anoints  the  nipples  with  lanolin,  kneading 
them  with  the  thumb  and  fingers.  The  hands  must  first  have  been 
clean?e<l  carefully  with  soap  and  hot  water.  In  the  morning  the  nipples 
are  cleansed  by  prolonged  brushing  with  a  soft  brush  and  pure  soap 
and  water. 

ANTEPABTAL  EXAMINATION. 

It  ij!  the  duty  of  the  obstetrician  to  inform  himself  before  labor  of 
the  presentation  and  position  of  the  child,  the  relative  size  of  head  and 
pelvis,  and,  as  far  as  possible,  of  all  the  obstetric  facts  which  may  bear 
upon  the  result  of  the  labor.  This  is  usually  done  at  about  the  end  of 
the  eighth  month.  The  antepartum  examination  is  conducted  accord- 
injL'  tu  the  following  scheme : 

A.  Abdominal  Examination. 

DiAQNOSis  OP  Presentation  and  Position  op  F(etus. 

Fteparation.  The  patient  lies  in  the  horizontal  position  on  a  hard  bed  or 
table,  the  examiner  standing  or  sitting  iit  either  side.  The  bladder  and 
therertimi  must  be  empty.  The  abdomen  may  be  fully  exposed  or  be 
covered  with  a  thin  sheet.  If  the  sheet  is  used  the  examination  is  con- 
ducted through  it  or  with  the  hands  on  the  abdomen  beneath  it.  The 
examiner  first  bathes  his  hands  in  warm  water.  This  renders  the  tactile 
sense  more  acute  and  tends  to  prevent  reflex  contractions  of  the  abdom- 
inal and  uterine  muscles  which  would  be  excited  by  contact  of  cold 
iiands. 

Location  of  Ohild's  Back  and  the  Small  Parts.    Three  methods  are  avail- 
able.   One  or  all  may  be  employed. 

1.  The  child's  l)ack  and  the  limbs  or  small  parts  usually  may  be  made 
om  l>v  palpating  systeniali<'ally  the  entire  surface  of  the  abdominal  tumor. 
Only  the  volar  surfaces  of  the  finj^er-tips  arc  applied,  and  the  touch 
4ir»uld  be  light.  The  tactile  sense  is  keenest  with  but  moderate  pressure. 
Deeper  pressure  is  only  occasionally  necessary  to  make  out  the  degree 
of  resistance,  the  hardness,  and  the  mobility  of  the  f(etal  parts  beneath 
the  fingers. 

The  small  parts  are  felt  as  small  nodules,  knees,  ankles,  elbows,  etc., 
which  glide  about  freely  under  the  touch.  They  are  identified  by  cir- 
cling motions  of  the  fingers  with  moderate  pressure.  Sometimes  a  f(etal 
extremity  may  be  inapi>ed  out  through  the  greater  part  of  its  length. 

2.  The  foetal  dorsum  is  more  readily  palpated  if  the  trunk  is  steadied 
by  pressure  in  line  with  the  long  axis  of  the  fcetus,  the  hand  being  held 
over  the  upper  fetal  pole.  This  increases  the  convexity  of  the  dorsal 
plane  and  brings  it  nearer  to  the  examining  hand. 

3.  Applying  one  hand  flat  on  the  middle  section  of  the  abdomen,  mod- 
erately deep  pressure  displaces  the  fcetus  to  the  side  toward  which  its 
back  lies  and  the  liquor  amnii  to  the  opposite  side.  Still  maintaining  the 
pressure,  the  hard  body  of  the  foetus  may  be  felt  on  one  side  of  the  abdo- 
men and  cmly  fluid  on  the  other  side.      (Fig.  \\)\.) 

By  the>c  simple  manipulations  it  i>  usually  po-sibk-  to  detcnuinc  to 
whirh  .-i<le  of  the  mother  the  child's  back  lie-. 
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To  learn  whether  the  back  of  the  child  is  turned  toward  the  bacJt  i 
front  of  the  mother  it  will  be  neces^sarv  to  di^tinjiruish  the  dor^l  fjtn 
the  lateral  plane  of  the  ftetiis.  The  bac-k  offers  a  broad  resisting  sur&i 
which  is  somewhat  convex  from  end  to  end,  and  which  runs  off  smootlit 
upon  the  head-  The  lateral  plane  of  the  fietus  is  narrower;  it  is  oi 
convex  from  end  to  end,  and  a  s^ulcus  is  felt  between  it  and  the  head 

Except  in  twins,  where  let^  and  arms  eati  nsnally  be  felt  in  varioi 
directions,  finding  the  small  (Mirts  In  one  section  of  the  abdomea  nmtm 
the  location  of  the  dorsum  in  the  opposite  region.  Small  parts  to  i 
right  indic^ite  a  lefts  small  parts  to  the  left  indicate  a  right  position 
the  f fetus.    Hmall  parts  few  and  hard  to  tind  suggest  an  anterior  podti 


Dlsplftclwg  fVrhiK  to  fine  side  of  ufculumen  for  kiojittng  tlitrsjd  {>l^tie. 

of  the  child;  small  parts  numerous  and  found  near  the  middle  gectio) 
the  abdomen  usually  point  to  a  dorso-posterior  jwsition  of  the  fte 
If  small  parts  can  be  felt  beyond  either  end  of  the  fuctal  ellipsoid^  I 
end  is  pretty  surely  the  breeclu 

The  exam i nation,  thus  far,  iis  a  rale,  presents  little  difficulty,  \V 
the  aMominal  wall  is  over-fat  or  rigid,  the  uterus  contracted,  or  ti 
from  distention,  as  iu  hydramnios  and  certain  other  eooditious,  thefS( 
parts  are  often  more  or  less  obscured. 

PaipatioE  of  the  Lower  Foatal  Pole,  Tlie  hands  are  placed  over 
lateral  asj>ects  of  the  h>wer  abdomen  with  their  palmar  surfaces  iia 
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each  other,  the  tiuger-tipg  toward  the  mother's  feet.  The  ends  of 
fingers  should  rc»st  at  first  a  little  above  Pou partes  li^rament.  The 
h  are  pressed  downward  toward  the  e.xcavatioti,  and  barlnvard 
ari  the  mather'n  baek^  till  the  lower  f(etal  pole  is  caught  between 
ffl.  (Fig*  192,)  If  not  readily  found  the  object  may  sometimes  be 
jed  by  moving-  the  hands  sharply  from  side  to  side,  as  if  to  toss  the 
il  polefrom  oue  hand  to  the  otherj  the  hands  meantime  lieing  brought 
m  aud  nearer  together, 

le  tirst  object  now  is  to  find  whether  tlie  fretal  pole  under  e^amina- 
iB  the  head  or  the  breech.     The  two  poles  are  distiuguished  by  the 

^g  characteristics:  The  head  is  hard  and  globular,  and  it  presents 


m\ 


Fio- 193; 


Pi&pfttioti  of  lower  fc^UI  |>Qle, 


PUS  hiteniily  bctwctm  itself  aud  tlie  trunk,  Again^  the  head  is  the 
foEtiil  jmrt  tliat  sinks  into  the  peh'ic  excavation  before  labor*  In 
IgmvidiF,  as  a  rule,  the  head  when  it  presents  is  found  in  the  lesser 
i  during  the  last  one  or  two  montlis  of  pregnancy;  in  niultlgravidBej 
I  Id  greater  laxity  of  the  abdnmiual  walls,  it  lies  above  it  till  the 
1  of  lightening,  aud  in  two-thirds  of  the  cases  till  labor  begins, 
1,  therefore,  the  presenting  pole  of  the  ftetns  is  found  in  the  excava- 
before  labor,  that  (wle  ie  the  head.  The  l*reech  is  alone  smaller, 
■  extremities  larger,  than  the  head*     It  lacks  the  hardness  and  the 
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glolRilar  sljajn-  (»f  tho  lii?ad  ;  it  pre^^eiit?*  no  s^ukni*,  and  in  all  caKb  it 
above  the  excavnlimi  till  lai>or  is  ^established. 

The  preseiiL^  of  the  lower  fo&tal  pole  m  ooe  iliac  fossa  meaas  a  tn 
verse  presentation. 

Falpatioii  of  tlie  Upper  Festal  Pole.  The  handxS  are  placed  on  tije  al 
men  qvct  the  upper  purtioa  of  the  utcrtia  with  the  finger-tips  toward 
mother's  head,  the  volar  Btirfaees  of  the  hands  nearly  facing  each  ot 
(Fig.  193.)  The  upper  foetal  pole  h  now  palpated  for  the  dtstiiij^uis 
marks  of  the  head  or  the  breech •  The  p^lea  are  diBtingnished  hy 
characters  already  given  and  by  the  fact  that  the  head  when  in  the  a 
uterine  segment  is  susceptible  of  ballotteraent.  The  head  tran  be  lo 
from  side  to  side  lietween  the  hands^  or  be  made  to  bob  under  the  fin. 


^^S% 

^M 

^^^^^^^J^K  jf^  ^H 

^^^H 

HS 

J^^.      ^fe^^^^^V  'ikM^ 

dijj^S 

yjuii         ^^^ 

^^aH^H 

^^^ft_E. 

""IH 

Va  1 1^4  i\  on  of  u  pp^T  fOKtiil  poJc.  ^1 

by  light  intermittent  thruists  through  the  abdominal  wall  with 
hand* 

The  breech  lackw  the  flexible  attachment  to  the  trunk  which  mark 
head,  and  it  has  liitle  mobility  not  only  W^use  of  this,  hut  jil(s< 
reawm  of  tiie  greater  bulk  of  the  comjKsnent  elements  of  the  pelvw 
((f  the  fcetal  ovoid.  ■ 

Location  of  the  Anterior  Skouldor.  The  hands  arc  held  firmly  itpll 
abdomen  over  the  t^idos  of  the  fwtal  head  and  witliout  relaxing  the  { 
nre  moved  toward  the  trunk.  The  first  olntaele  eneuinitercd  u 
anterior  sliouldon  It  is  more  surely  identified  by  [)al|>ating  it  witl 
hand  while  the  other  steadies  the  fcptua  by  downward  prassnr^ 
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thw  brt^li  in  the  direction  of  the  foetal  nxh,  (Fig*  1^4.)  It  presents 
a^mall  roynded  prominetiec  immovably  attached  to  tbe  trunk*  Some- 
tim*^  it!^  anatximiL^l  elements  caa  be  traced, 

yiiujing  the  iioterior  shoulder  on  the  left  of  the  median  line  of  the 
aWuiueii  iti  vertex  presentation  indicates  a  left,  on  the  right  a  right  posi- 
im  i)t  the  f'Btus.  Anterior  shoulder  within  one  or  two  inches  of  the 
lueilbn  line  indii-ates  an  anterior,  several  inches  from  the  median  line  a 
[m^t trior  f<Ptal  pf«sitioih 

Location  of  the  Cephalic  Prominence*  When  the  liead  lies  in  the  exca- 
vaiiim  in  vertex  presentation  the  occipital  pole,  owing  to  head  Sex  ion, 
mki  more  deeply  in  the  cavity  tlian  the  ssinuipnt.  The  latter  lies  at  or 
jastal>ove  the  orim;  therefore,  the  greatest  cephalic  prominence  at  the 


t^^JCKtlng  interior  sh  i  ■ 

bniB  correspondB  to  the  sinciput.  It  h  located  by  laying  the  hand 
^^^  i\w  lower  alj<]oTiien  jnst  above  the  syinj>hy8is  and  grasping  the 
^*  (Fijjg.  195  and  llHl),  The  situation  of  the  greater  prominence 
''^^J  al(i<»  be  made  out  by  jialpatton  with  both  hands^  as  shown  in  Fig, 
ih*  The  hand  on  the  ^ide  on  which  tlio  »>eciput  lies  sinks  more  deeply 
mtii  i1j£  exeavation  than  the  other.  The  prominence  of  the  sinciput  is 
|ijr  most  marked  in  occi  pi  to  posterior  positions. 
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LocaMoB  of  the  Foetal  Heart.  Ati8<.*ultiition  may  he  pmcti.^  with  of 
M'ithout  the  stethoscope.  The  room  must  be  still.  For  iiu mediate  auss- 
cultfition,  without  the  stethoseope,  the  abdomen  is  covered  with  a  thio  she^t 
or  toweL  Since  a  coiitiiiuQu.s  solid  medium  help;^  con  duet  ion,  the  abdom- 
inal wall  should  be  pressed  firmlv  agaiust  the  uteru?^.  Downward  press- 
ure of  the  breech  in  the  direction  of  the  long  axis  of  the  ftetiis  facilitates 
the  examination  liy  thrus^ting  the  dorsum  forward.  The  fcKUs  of  auscul- 
tation, the  point  at  m  hich  the  heart-tones  can  he  heard  loudest,  as  a  rule^ 
nearly  overlies  (he  hiwer  angle  of  the  left  foetal  s-capula, 

Ftetal  heart  on  the  left  of  the  median  line  indicates  a  left,  on  the 
rightj  a  right  position  of  the  foetus.  F*etal  heart  near  the  uiedian  line 
fKJints  to  an  anterior,  fur  away  from  it,  Uy  a  posterior  fr:etal  position. 
When  the  fcetal  heart  is  above  the  tirabilicus  the  preiwiutation  is  generally 
a  breech,  when   below  it,  a  vertex  pi-esentatiotK     The  hx-ation  %\i  the 


Ltrciiliug  epphtiUc  pmmineiice  hy  ffrftspinif  ft«liil  bisiid  wUh  band  bifid  Acrnifi 
the  supminibm  regUm. 

beart-toneSj  however,  cannot  l>e  wholly  relied  on  for  tlie  diagtiosis  of 
prt^sentation.  The  heart  lies  nearly  ruiclw^ay  Wtween  the  two  extremities 
of  the  ftetal  ellipsoid*  Its  height  in  the  abdomen  is,  tlierefore,  not  mate- 
rial ly  affecte<l  by  tbe  presentation  \n  muUigravidie  in  whom  neither  fi.etal 
pole  sinks  into  the  excavation  before  lalion  In  primigravidse,  in  whom 
the  fcetus  rests  lower  in  vertex  than  in  breech  presentation,  the  location 
of  the  ftjetal  heart  is  of  some  value  fVir  th(^  tliaguosis  of  pre^entatinu. 
Sometimes  it  happens  that  the  focus  of  auscultation  does  not  immedi- 
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overlie  the  heart.     It  may  be  found  at  some  remote  point  in  con- 

FiG.  196. 


.    Diignm  ihowing  relation  of  hand  to  foetal  head  in  manipulation  for  locating 
cephalic  prominence. 

[Uence  of  firmer  contact  of  the  foetus  with  the  uterine  wall  at  that 
nt.   For  a  like  reason  a  second  focus  niav  in  rare  instances  be  found. 


Fig.  197. 


Diagram  showing  method  of  locating  ceplinlic  prominence  by  palpetion  with 
both  httiKls. 

d(»rso- posterior  positions,  in  hydranmios,  and  in  crrtain  other  ((Ui- 
:is  the  heart-sounds  are  not  always  audible. 
Qclosions.     A  complete  abd(uninal  examination  usually  aflord-  more 
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reliable  data  for  determiDing  the  fnetal  pn^seiitation  and  position  thati 
does  the  interBal  exarainatloD.  With  rare  except  inns  a  defioite  siod  pirn- 
tive  diagaosia  is  easily  reached.  Tlie  examiner  should  accustom  hiiu- 
self  to  reserv^e  his  decision  till  the  facts  are  alt  in  hand,  basing  bi* 
conclusion  upon  the  sum  total  of  the  findings, 

AbKORMAL   COHDITiONS. 

In  course  of  the  abdominal  examtnation  pathological  e^nndit 

maternal  or  fcetal  origin  that  may  complicate  the  lahor  are  to  be    

for*  Morbid  growths  in  the  abdomen  or  pelvi.^  may  be  det^K^tai 
palpation.  The  presence  of  hydramnins  or  of  ]X*iiduIuus  abdomen  I 
noted*  Excessive ^ize  and  persistent  tension  of  the  uterine  tnmor  dba 
suggest  twins.  A  definite  diagnosis  is  nsnally  possible*  Hydroecphal 
ought  to  be  recognized  by  paljmtion.  It  is  more  surely  made  tmt 
measurements  taken  through  the  abdoniinnl  wall  with  calipers* 

The  lr>eation  of  the  placenta  when  implanted  anteriorly  can  sometituetj 
determi  ned  i  u  the  external  examination ,    The  con  vex  margin  can  i 
ally  be  felt  as  a  resisting  ring;  within  the  placental  area  tlie  fcptal  partfi  i 
obscure  to  the  touch,  while  else  where  they  are  easily  detected.      Thu^ 
diagnosis  of  placenta  praavia  is  sometimes  possible  by  external  jmlfiatid 

External  Pelvimetry, 

In  connection  with  the  abdominal  examination  external  measuremei| 

of  the  pelvis  are  to  be  taken,  except  in  cases  in  which  there  h  am|i 


Col  Iyer  a  p^jlvlm^ter. 


a^^sumuce  from  the  character  of  previous?  lahMr?^  that  the  jmlvis  U  normal 
Extreme  continctiun  or  marked  asymniuiry  is  I'eadily   ix^cugniised  bj 


THE  yfAXAGEMEXT  OF  NORMAL  LABOR. 


221 


palpation,  Slight  defrtrmities  are  detected  only  hy  sy^stcinatic  mE^aj^un^ 
mrnt.  For  ihi^  piirpwo  a  Biiitable  ptdvimeter  will  bt*  nxjuired.  (Fig. 
198,)     Most  eni^entml  arc  the  antero-posterior  diameter  of  the  pelvis  or 


HeBAunng  tlia  vKtern&l  ccrpju^te.    Thei  dlmplvn  oorfeffponiitti^  to  the  poaterltir 
■ufi^rlor  ipLuei  of  the  Ilium  are  sbowu  lu  ihs  A^tins. 

the  C'stenml  conjugate,  the  interspinal^  the  iDtercristalj  and  the  external 
oblique  diameters.  Of  these  the  diameter  of  greatest  practical  value  is 
tlie  external  conjugate. 

The  external  conjugate  is  measured  from  the  fossa  just  below  the  S[)ine 
at  the  last  lumbar  vertebra  to  a  point  oa  the  pubic  surface  just  below 


Me«fturlt]g  the  totercrisUl  diameter. 


the  top  of  the  symphysis*  (Fig.  199. )  To  locate  the  last  lumbar  spine 
draw  an  imaginary  line  between  tlie  dimples  corresponding  to  the  pL>s- 
terior  superior  iliac  spines.  The  second  vertebral  spine  al>ove  this  line  is 
the  bfit  lumbar.  The  external  conjn^dte  diameter,  or,  as  it  is  sometimes 
cadfedi  the  diameter  of  Baudeloc-<|Uej  is  nearly  parallel  with  the  plane  of 
the  lirim  and  with  the  internal  conjugate. 
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The  method  of  meat^urin^  the  iiitercrtstal  diameter  (Fig.  20(*)  anJ  the 
interj^piiiai  diameter  h  ohvUm^.     (St*e  p.  170/) 

The  external  measiiremeDts  are  fairly  reliable  as  ev^ideace  of  the  shape 
and  capacity  of  the  peKns  iDternally.  When  all  are  small  the  pelvic  is 
generally  contracted.  If  the  iuterspinal  is  equal  tn  or  greater  thaa  the 
intercristal  diameter  tlu*  pelvia  is  flattened.  Inequality  in  the  external 
nhliqne  diameters  h  evidence  of  asymmetry. 

To  find  the  true  conjugate  from  the  diameter  of  Baudelooque,  from? 
to  12.5  cm,  J  2f  to  5  inches,  mu^t  be  deducted  from  the  latter,  accordiog 
to  the  estimated  thicknes,-^  of  the  b)Res  and  the  soft  parts,  the  inclina- 
tion of  the  aymphysii^,  and  the  height  of  the  sacral  promontory. 

Since  it  is  impossible  to  know  the  exact  allowance  to  be  made  in  o 
given  case,  the  external  conjugate  cannot  be  wholly  relied  on  for  detect- 
ing pelvic  contmction.  Yet  it  may  safely  be  assumed  that  the  pelvis  ia 
flatteneil  when  tlie  tliamuKT  <tf  Buudclocquc  falls  bcluw  1(>  cm,*  ^ 
iuchei?,  or  that  it  is  ample  when  tlie  external  conjugate  excet^ds  21  cni., 
8 J  inchej^.  As  a  general  rule,  contraction  should  be  suspected  when  the 
external  conjugate  is  less  than  18  cm.,  7  inches;  the  true  conjugate  ia 
probably,  though  by  no  means  surely,  ample  when  the  external  conjug;ate 
is  above  18  cm. 

B,  Vaginal  Examinatioii. 

An  ioteroal  exploration  is  advisable  in  all  cases  as  a  part  of  the  pre- 
liminary examination ;  in  women  pregnant  for  the  first  time  and  in  otheii& 
whose  obstetric  history  leads  to  suspicion  of  pelvic  deformity,  it  i^  im- 
perative. The  objects  are  to  learn  the  condition  of  the  soft  parts — vulva, 
vagina,  cervix^  especially  in  multigravida? — ^to  confirm  the  diagnosis  of 
presentation,  to  detect  a  possible  vicious  insertion  of  the  placenta,  and  to 
determhie  the  mpaeity  of  tbe  bony  pelvis. 

Antiseptic  Preparation.  The  external  genitals  of  the  patient  and  the 
hands  of  the  examiner  should  be  prepared  with  the  same  care  as  for 
internal  examinations  during  labor*  For  the  technique  of  disinfection 
the  reader  is  referred  to  page  228* 

Bxamination  of  tlie  Soft  Paris,  In  multigravid£e  the  vulva,  the  vagina, 
and  the  cervix  are  first  examined  for  injuries  resulting  from  previous 
deliveries*  In  all  cases  it  should  lie  noted  whether  pathological  growths 
or  congenital  defects  of  the  soft  [larts,  which  may  complicate  the  labor,  are 
present*  A  ccphuiie  j>rt>cntation»  as  a  rule,  may  readily  be  nuide  out, 
even  before  dilatiition  of  the  cervix,  l>y  tlie  touch  through  the  uterine 
wall.  A  low  implantation  of  the  placenta  in  advance  of  the  head 
Bhould  readily  be  detected* 

eternal  Pelvimetry.  Most  important  is  the  examination  of  the  bony 
pelvis*  This  should  include  the  pelvic  inclination,  tlie  configuration  of 
the  pelvis,  the  depth  and  inclination  of  the  symphysis  pubis,  the  shape 
of  the  sacrum,  the  height  of  the  promontory,  and  the  relative  size  of 
the  head  and  peKis,  The  pelvic  diameters,  esj>ecially  at  the  inlet  and 
the  outlet,  should  be  definitely  determined. 

For  internal  pelvimetry  the  hand,  as  a  rule,  is  the  best  iustrnment. 
The  sha])e  of  tiie  sacrum  and  tbe  gt*ne*ral  capacity  of  the  pelvis  can  be 
estimated  appniximatcly  by  jialjiaiiim. 
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The  Pubo-coocvoeal  Diameter  is  measured  by  placing  the  end  of 
tlie  second  finger  against  the  tip  of  the  coccyx  and  bringing  the  radial 
edg^  of  the  oatstretched  hand  in  contact  %vith  the  subpubic  ligament. 
The  point  at  which  the  latter  rests  against  the  hand  is  then  marked  by 
t  finger  of  the  other  hand.  On  withdrawing  the  hand  the  distance  be- 
tireen  the  two  points  of  contact  is  measured  with  tape  or  calipers. 

The  Sacropubic  Diameter  is  measured  in  like  manner. 

The  Traxsverse  Diameter  at  the  outlet  is  best  measured  externally. 
Fith  the  patient  in  the  lithotomy  position  the  examiner  places  the 
thomhsapon  the  skin  over  the  ischial  tuberosities.  The  palmar  surfaces 
of  the  thumbs  are  pressed  firmly  against  the  inner  aspects  of  the  tuber- 
osities at  the  level  of  a  line  running  through  the  anterior  margin  of  the 
UQs.  The  distance  between  the  two  points  of  contact  is  then  measured 
by  to  assistant.  Under  an  anaesthetic  during  labor  this  diameter  may 
he  estimated  also  by  introducing  the  extended  hand  partly  within  the 
Tiguttl  orifice  between  the  tuberosities,  and  comparing  the  bisischial 
spaeewith  the  width  of  the  hand  near  the  finger-tips. 

The  Diagonal  Conjugate  is  measured  as  follows:  With  the  patient 
in  the  lithotomy  position  two  fingers  of  one  hand  are  })assed  into  the 
vagina.  If  the  head  is  found  resting  deeply  in  the  lesser  pelvis  in  the 
nioth  month  of  pregnancy  the  relative  capacity  of  the  brim  is  assured 
and  the  measurement  is  unnecessary.  Should  only  the  occipital  pole 
hare  ^ank  into  the  excavation  it  may  he  pusiuHl  up.  The  finger-tips  are 
carried  ap  and  down  over  the  region  of  the  sacral  promontory  till  the 

3rominent  point  is  found.  Against  this  the  ulnar  margm  of  the 
finger-tip  is  held  firmly.  The  radial  edge  of  the  hand  is  then 
nised  till  it  rests  against  the  subpubic  ligament.  The  latter  point  of 
contact  is  marked  by  a  finger-nail  of  the  other  hand.     (Fig.  201.)     On 

Fio.  201. 


Manual  inothod  i»f  mt'iisuriiiir  tlic  <liMi;'»iml  r"»iijuj;Mt<'. 

ivitlnlrawin^r  tlie  hand  the  distniuM'  iMtwcrn  tin*  two  point-  oi  contart 
«  im-M-unHl  as  in  the*  cas**  of  the  pnho-cocryireal  (liainctcr. 
Til  K  Tim* K  C'oNjrciATE  is  conipntrtl  iVoiu  the  iliairoiial,  sinco  the  former 
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eantiot  be  meseureJ  directly.  The  fliagotial  conjugate  corresspoinls  nearly 
to  tilt'  liyjwtlierniise  of  a  triangU^  lA*  which  the  ba^c  Is  the  true  ronjiiu^ue* 
Geiiemlly  tlie  hitter  h  obtained  by  ^iubtmetiug  from  a  Imlf  to  tiim> 
fourths  <*f  an  iuch  from  tlie  diagomit  conjugate.  The  anioiuit  tr^  Iv 
deducted,  however,  will  vary  w  ith  the  depth  and  the  thiukuc-k^  d  tWj 


Fre.  'im. 


Hlrst'i  peWifneter  adjUBted  fortneft^irir^iL! 


'  ^ntary  ta  ttoat  €tfs$mphj%t$, . 


gyiuphy^is  pubis,  with  its  iuelinatiou,  aud  with  the  height  of  the  sacrul 
promontory. 

As  these  elementi^  in  the  question  are  variable  and  their  valoe  in  tl 
iudividual  case  cannot  be  deterniinetl  with  accuracy,  the  CJ^tiniatimi  oi 
the  true  conjugate  by  the  forego in*^  jvlan  U  only  approximate.     A  inim- 


rui 


FlO.  203. 


PelriTneter  ndjoited  rormeftflurlDff  tbicknenof  »jEiij>Uyf!«. 


ble  error  of  at  least  a  quarter  of  au  inch  must  be  assumed  in  al!  ca?- 
frequently  it  is  greater- 

For  more  exact  determination  of  the  true  conjugate  Hii*st,  with  i 
in^trnnieiit  of  hi8  own  device,  mea^^nrcs  the  distance  from  thi*  promon- 
tory to  tlie  anterior  aspect  of  the  symphysis  t\vo*tifths  uf  an  inch  below 
its  upper  margin*  The  thickness  of  the  [>nbic  joint  is  tficn  mea-^ur 
with  the  same  instrument,  and  the  difference  between  tlie  two  mea^ui 
gives  the  precipe  value  of  the  true  conjugate. 


CASE  EECOEDS. 

The  habit  of  keeping  Bvstematic  records  conduces  to  thoroughness  iu 
the  management  of  cases.  It  w^ould  be  well  if  phyeicians  iu  private 
practice,  as  in  hospital  %vorkj  made  use  of  blanks  for  obstetric  hi^^tories. 

The  following  is  a  simple  form  for  4ibstetric  records  which  may  be 
modified  to  suit  tlie  requirements  of  individual  practitioners: 


THE  MANAGEMENT  OF  NORMAL  LABOR. 


225 


Cisiof 


Obstetrio  Beoobd. 

Application  No. 
Date  of  application  19 


Residence 

para 
Miscarriages 
List  menaes,  date 
QnickeniDg,  date 


HISTORY. 

Nationality 
Character  of  previous  labors 

duration 


Married    Single     Widow 
Puerperiums 


quantity 


Geoeral  health 

Heart 

Longs 

Amount 
Reaction 
SjicciHc  gravity 
Albumin 
Urine  -j   Sugar 


ANTB-PARTUM  EXAMINATION. 

Date 


Total  solids 
Uiva 
( 'asts 
[  Other  microscopic  findings 


f  Size 
Veins 
Breasts  -|   Areolae 
I    Nipples 
[  Papill» 


19 


ABDOMINAL  EXAMINATION. 

^rwim  of  fcetus,  to  mother's  front    back,     right    left 

Fflftal  head,  where  found  size  Fcetal  movements 


ADterior  shoulder,  where  found 


r  Rate 

FcHal  heart       J^^^^^" 
r  orce 

Location 


I 


"eight  of  fundus  above  symphysis 

Liqooramnii,  hcanty     normal     excessive 

''HU-S  one    two  Length  of  fo'tal  ovoid 

£i(emal  conjugate  Interspinal  diameter  Intercristal  diameter 

^tion  of  placenta  Complicating  tumors 

VAGINAL  EXAMINATION. 

rondiiion  of  vulva,  old  injuries  oedema  rigidity 

f  Mucous  membrane,  healthy  or  not  ^..'* 

Vaj^ina  {  Secretion,  healthy  or  not  Cervix  \   ^^^^^     . 

I  Other  abnormalities  )\,* ,  .   .  ^. 

^  (^  Old  injuries 

Diagonal  conjugate  True  conjugate  Other  diameters 


Obliques 


LABOR. 

Date  189 

StCkfiT^  of  Dilatation.     Pains  began  frequency  character 

<»enenil  condition  of  patient  Temperature  Pulse 

Hlaiider,  full  or  empty  Rectum,  full  or  empty  Membranes  ruptured  or  not 

Pre^ntalion  Position  Posture 

Rate 

Rhythm 

Force 

Location 
Namlter  of  vaginal  examinations 
<-om plications  and  medication  Duration 


F'ttal   heart 
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Fcptal  heart 


Sta^e  of  Expulsion, 
r  Rate 
Rhythm 
Force 
[  Location 
Membranes  ruptured,  when 
Perineal  stage,  duration 
Number  of  vaginal  examinations 
Complications,  medication,  operations 
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Pulse        Temperature  Character  of  pains 

Vaginal  secretion,  free  or  scantj 


how 
management 


Duration 

Placental  Sta^e. 

Placenta,  delivered  at 

size  shape 

Membranes,  complete  or  not 
Umbilical  eortJ,  insjertion 
UteruH^  degrees  of  retraction 
Injuries 
General  condition  of  patient 

Ohild,     male    female,     alive    dead,    length 


method 
seat 

how  removed 
length 
height  of  fundus 
Medication 
Pulse 


anomalies 

anomalies 
shape 

Temperature 
weight 


OM 


OF 


SOB 


Head 


I  f  Diameters 
\  Circumferences 
Injuries 

Congenital  anomalies 
Temperature  in  rectum  shortly  after  birth 


BIP 


BIT 


Rectum  and  urethra,  pervious  or  not 


TEMPERATURE  AND  PULSE 


Day 

Date 

Temp. 

C.      F. 

41.1°  \iXP 

40.6  105 
40.0  IW 
39.4  im 
38.9  mi 
38.3  101 

87.7  100 


37.2 
3C.7 


m 

98 
Puis*; 

\m 

170 
160 
M^ 
140 
1^ 
\J\ 
110 
10» 
OT 
£0 
70 
10 


1 

2 

3 

« 

5 

6 

7 

S 

0 

10 

11 

13 

13 

11 

-1 

- 

= 

,_^ 

. 

'^=mi 

^-± 

J 
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MOTHER.  OHILD. 

General  condition  Temperature 

Eyes 
Diet  Breasts  ( Mouth 

Bowels  Bladder  Digestive  organs  'j  Stomach 

UteniB  Lochia  ( Bowels 

Tieitment  Bladder  Umbilical  wound 

Weekly  gain  in  weight 


OONDinON  ON  DISMISSAL. 

Date  19 

Geoenl  condition  of  mother 

Uterus,  size  position  shape 

Cerrix,  sixe  -  shape  position  injuries 

Yolra  and  vagina,  injuries 
C3uld 


Obstetric  Armamentarimn.    Such  instruments  and  drugs  as  are  likely 

to  be  needed  in  the  conduct  of  ordinary  labor  and  in  the  more  important 

emergencies  of  the  lying-in  room  should  be  carried  in  the  obstetric  bag. 

The  usual  outfit  comprises :  a  pelvimeter,  an  obstetric  forceps,  a  hypo- 

dennic  syringe,  a  gravity  or  a  Davidson  syringe,  a  glass  douche  tube,  a 

soft  rubber  catheter,  a  soft-rubber  tube  with  bulb  attached  for  clearing  the 

Aild*8  pharynx  in  case  of  partial  asphyxia,  a  hollow  needle  for  hypo- 

dennoclysis,  a  Sims  tii>eciilum,  a  double  tenaculum,  a  straight  uterine 

dressing  forceps,  a  curette  about  14  inches  in   length,  needle  forceps; 

wedles  moderately  curved  and  of  assorted  sizes  from  4  to  7  cm.,  or  1  j^ 

f*^2J  inches,  in  length,  for  suturing  lacerations  ;  scissors,  aseptic  sutures 

^f  (^tgut  and  of  silk  and  of  silkworni-gnt  in  liernietically  sealed  bottles 

^Tjtrlass  tubes,  a  straight,   blnnt-poiiited  bistoury  for  episiotoniy,  two 

hand-brushes,  a  set  of  dilating  water-bags,  and  a  sealed  ])aekage  of  2 

percent,  sterilized  gauze,  enough  to  fill  the  post-pnrtuni  uterus. 

Tlie  drugs  most  frequently  needed  are  :  ehhiroforni,  ether,  ergot,  digi- 
talis, venitrum  viride,  trinitrin,  morphine*,  chloral,  and  mercuric  chlo- 
ride or  ifMlide.     All  except  the  anaesthetics  may  be  had  in  tablet  form. 

\  useful  appanitus  in  forceps  delivery  in  the  absence  of  competent 
assi'itance  is  Buckmaster's  or  Robb's  leg-holder  for  holding  the  thiglis 
flexed  on  the  alxlomen.  It  is  about  three  inches  wide  and  two  yards 
long,  and  is  made  of  duck.  At  one  end  is  a  looj),  which  is  slipix^l  over 
on(*  leg  just  below  the  knee.  The  band  is  carried  over  one  shoulder, 
a(T<pss  the  back,  under  the  other  shoulder,  and  fastened  l)(»l()w  the  other 
knee.  The  band  is  so  adjusted  that  it  pulls  from  the  outer  side  of  the 
leg  loop,  abducting  the  knees.  If  made  of  thin  material,  the  apparatus 
xx'upies  but  little  room  in  the  obstetric  bag. 

Obstetric  Antisepsis. 

To  an  obstetrician,  Ignatius  P.  Semmelweis,  belongs  the  credit  of  first 
putting  into  practice  the  principles  of  the  present  antiseptic  system.  In 
1847,  while  an  assistant  in  the  Lying-in  Department  of  the  Vienna  Gen- 
?ral   Hos^pital^  he  was  deeply  impressed  by  the  high  mortality  that  pre- 
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vailed  in  the  service.  This  mortality  he  soqd  found  was  greatest  in  the 
st Helen ts'  cHoic*  Nearly  10  per  oent^  of  the  women  delivered  in  that 
brancb  of  the  service  Jlctl.  The  atudenta  were  en^piged  in  the  work  d 
the  dissecting- room  and  the  dead-house  at  the  same  time  that  they  werf 
piirstiirtg  the  course  in  practical  obstetrics-  In  the  mid  wives*  f^linic,  on 
the  other  hand,  the  mortality  seldom  exceeded  :{  per  cent.  Pmli>Dj^il 
labor  in  the  students'  clinic  was  iilmo.Ht  uniformly  followed  bydeuth; 
while  in  the  midwive.V  clinic  the  length  of  the  labor  made  little  dtfTt:r- 
enc^  in  the  death-rate.  Semmelweis  had  also  observeU  that  ftomen 
doHverecl  before  admismon  and  unattended  wliolly  esca]>ed  the  tm\ 
fever.  While  pursuing  these  oUservatious  one  of  his  associates,  Profesjiot 
Kolletj^ehka,  died  from  a  dissection  wound.  The  similarity  of  hin  col- 
league Vs  fjvraptoms  to  those  presented  by  the  |>nerperal  women  dyintr  of 
fever  was  apparent^  It  iuinuHliately  dawned  upon  Semmelweis  thattlie 
cause  of  the  fatal  mahi<1y  iu  the  lyin^-in  s^ervice  was  the  same  as  tkt 
which  had  resulted  in  the  death  of  his  colleague.  Actina;  on  this  belief, 
he  required  the  students  to  wa^h  their  hands  in  chlorine  water  l>efore 
making  internal  examinations,  and  he  restrictetl  the  number  of  such 
examinations.  The  death-rate  immediately  fellj  and  in  little  more  than 
a  year  it  had  been  rcdaced  to  less  than  2  per  cent*  Thus  Avas  established 
the  firat  step  toward  one  of  the  must  important  of  modern  surgical  dis- 
coveries, 

Anti^ptic  Agents. 

Mechamcal  Cleansmg,  Not  the  least  important  part  of  the  antiseptic 
tet^hnique  is  the  mechanical  cleansing.  This  reuioves  the  greater  jxirt  of 
the  otiending  materiaL  A  well -polished  instrument  may  be  rcndi  ttil 
almost  sterile  tu  culture  tests  by  prolonged  brushing  with  soup  and  hot 
water,  uud  finally  washing  well  with  sterilized  water.  For  the  uperalioa- 
fielil  and  for  the  hands  and  arms  of  the  operator  this  part  of  the  process 
is  doubly  neeesj?!ary,  since  the  renujval  ot*  surface  epitluOinm  an* I  s^Iki* 
ceo  us  matter  not  only  carries  with  it  the  niajtu^  [lortiou  of  the  infwtioiis 
material,  btit  it  is  essential  to  the  action  of  the  clicmical  aniisepfics. 
Freed  from  fiitty  matter  and  well  wet  by  the  soap-and- water  sernbbiagt 
tlie  skin  readily  absorbs  the  antiseptic  solution. 

Heat  is  at  once  the  most  generally  available  and  the  most  reliable 
germicide;  either  dry  or  moist  heat  may  be  used*  Moist  heat  is  luiieh 
the  more  cffccllve. 

Dry  Heat.  Exposure  for  three  hours  to  a  tem|)erature  of  140°  C. 
(284^  F.)  kills  all  pathogenic  organisms  and  their  sjiorea  A  Bpeeial 
apimratus  may  be  employed  or  the  oven  of  a  cooking-range  can  be  util- 
ized, A  thermometer  capable  of  registering  148°  C.  (300°  F.)  or  more 
must  be  used  for  regulating  tlie  temperature*  Dressings^j  howevcrj  arc 
penetrated  by  hot  air  only  very  sbjwly,  and  the  method  is,  therefore, 
inadvisable  for  such  material.  It  may  serve  for  such  utensils  as  are 
(capable  of  withstanding  prolonged  baking  without  injury,  but  I  be 
length  of  time  required  renders  it  unsuitable  for  geiienU  use* 

Moist  Heat  is  employed  iu  the  form  of  steam  and  af  lH>iling  water. 

Steam  is  ctlectual  at  a  tetnpcrature  of  100*^  C\  (212^  Fj  when  in 
niniictu,  Superheated  steam  partakes  of  the  disadvantage's  of  hot  air, 
and  moist  steam  acts  to  the  best  advantage  only  as  flowitig  stc^m.    £xim)^ 


k. 


THE  MANAGEMENT  OF  NORMAL  LABOR.  229 

vin?  for  thirty  minutes  to  flowing  steam  at  100°  C.  is  almost  absolutely 

Toluible.    In  institutions  steam  sterilizing  is  now  generally  practised  under 

apu^rssure  of  fifteen  pounds,  temperature  121°  C.,  250°  F.,  or  more,  by 

means  of  an  autoclave.     S[)ecial  provision  is  made  to  secure  penetration. 

Numerous  forms  of  steam  sterilizers  are  to  be  had.     A  cheap  and  con- 

I        venient  apparatus  for  the  purpose  is  the  Arnold  steam  sterilizer,  or  one 

cf  its  modifications. 

Boiling  for  five  minutes  in  water  kills  all  pathogenic  organisms  likely 
to  be  encountered  and  their  spores.  One  of  the  most  etfective  of  all 
practicable  methods  of  using  heat  is  boiling  for  five  or  ten  minutes  in  a 
1  per  cent,  solution  of  sodium  carbonate  or  bicarbonate.  Articles  so 
tn-atedare  sterilized  in  less  time  than  in  boiling  water.  Even  the  most 
resistant  s|>ores  are  destroyed  in  less  than  five  minutes.  The  addition 
of  the  soda  has  the  further  advantage  that  it  protects  metallic  instru- 
ments fmra  tarnishing,  and  it  removes  fatty  matter.  For  instruments 
it  is  desirable  that  the  soda  be  cliemically  pure,  since  the  impurities  in 
the  commercial  article  may  cause  corrosion.  A  fish-boiler  or  a  wash- 
lM>:lormav  be  utilized  in  the  absence  of  a  sjxhmuI  sterilizing  apparatus. 
Bi)ilingin  the  soda  solution  is  the  method  now  generally  employed  for 
sterilizing  instruments.  For  convenience  in  handling,  instruments  are 
l>*'"«t  depositeil  in  a  wire  basket  or  in  a  fohh^l  towel  during  the  boiling. 
^Jji'am  sterilizing  is  especially  appliciible  for  dressings  and  utensils. 

Cbemical  AntiBepsis.  Among  the  most  useful  chemical  germicides  may 
be  mentioned  the  mercuric  chloride  or  iodide  and  carbolic  acid.  Creolin, 
hsol,and  a  multitude  of  other  antiseptics  more  or  less  extensively  used 
f^.** obstetricians  offer  little  or  no  special  advantage.  Chlorinated  soda 
aJation,  peroxide  of  hydrogen,  ll  per  cent,  solution,  and  iodine  water 
kave  the  merit  of  being  non-toxic. 

Mercuric  chloride  is  decomposed  in  the  presence?  of  alkalies  or  of  albu- 
iDin.    In  contact  with  the  former  tlit;  mercury  is  i)recipitated  in  the  form 
of  an  oxide,  and  in  the  presence  of  the  latter  an  albuminate  of  mercurv 
t  formed.      A  plain  sublimate  solution,  therefore,  soon  becomes  inert  if 
mixed  with  bloody  fluids.      To  j)reveut  these  changes,  solutions  of  the 
Wcliloride  of  mercury  for  antiseptic  use  are  acidulated  with  five  parts 
of  tartaric,  acetic,  or  hydrochloric  acid  to  one  of  the  mercurial.      The 
binioilide  of  mercury,  on  the  other  hand,  yields  a  precipitate  with  alhunn'n 
in  acid,  but  not  in  neutral  or  alkaline  solutions.    The  addition,  however, 
of  an  equal  weight  of  potassic  iodide  is  recpiired  to  render  it  freely  solu- 
ble.    These  two  mercuric  salts  are  equjjlly  active  as  germicides,  or  nearlv 
so,  in  solutions  of  equal  strength.      The  strengths  most  commonly  em- 
ployed are  from  1 :  5000  to  1 :  500. 

The  following  formulas  represent  some  of  the  antiseptic  solutions  used 
in  obstetric  practice: 

Mercnric  Chloride  (Sublimate)  Solution,  1  :  2000. 

Bichloride  of  mercurj' Cit.  vijss. 

Tartaric  acid (Jr.  xl. 

Sterilized  water Oij. 

Mercuric  Iodide  Solution,  1  :  2000. 

Blniodide  of  mercury  )  .  . 

PotAMlc  iodide  i'"* Or.  vijss. 

Sterlliied  water Oij, 
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Ghlormated  Soda  Sotuticin,  1  :  10. 

Sterilized  i^atet      ..,**, %t 


Creoiin  Solution,  1  i  100. 

CrwilJii 5lj» 

fiterilixed  wAler      ...........    Oy. 

CarboHc  SolutioE,  1  :  20, 

Cftrl»Uc  ftdd *       ,    IJK. 

Gijoerln   - litj. 

Sterllijsed  water      ..,.,,.***.    OIJ. 

Convenience  and  accuracy  in  the  employ ment  of  the  mercurial  anti- 
septics are  promoted  by  the  use  of  tablets  containiag  the  required  elieoii- 
cal  ingredients. 

The  peroxide  of  hjdrogen  solution  may  be  used  plain  or  diluted  with 
two  to  four  volumes  of  sterilized  writer ;  iodine-water  2  per  cent, 
strengtii.  The  latter  may  be  prci*ared  by  diluting  tincture  of  iodine 
with  water  till  it  h  of  a  port-wine  color,  aclding  enough  potassic  iodide 
to  hold  the  iodine  in  solution. 

Olioice  of  Methods. 

Since  sterilization  by  exposure  to  the  action  of  chemical  solution!?;  is 
uncertain  and  often  imjMirfcctj  tlie  latter  should  be  reserved  for  pur- 
poses to  which  heat  is  not  applicable.  Their  employment  is  limited 
almost  wholly  to  gikiu  disinfection. 

Boilings  ,^tcatning,  or  even  hot  air  may  be  used  for  utensilsj  or  dress- 
ings which  arc  not  likely  to  l>c  injured  thereby. 

At  or  ju?*t  before  the  onset  of  labor  the  nurse  should  sterilize  by  steam 
a  supply  of  towels,  cheesecloths  fi»r  sponging,  the  vulvar  dressings,  and 
tlie  lii^ature  fur  the  nmbilical  cord.  They  are  first  enveloped  in  a  towel 
which  is  pinned  securely,  aud  in  this  they  are  kept  after  sterilizing  till 
they  are  wanted  for  use. 

Obstetrio  forcepSj  needle  forcepSp  needles,  seissors,  and  snch  other 
instruments  as  may  be  required,  arc  wrappcfl  in  like  manner  and  boiled 
for  five  minutes  in  water  or,  betterj  in  the  stxla  solution. 

Tke  Obstetdcian* 

Of  first  im{K>rtance  is  the  asepsis  of  the  hands.     A  hand-brush,  soft 

saupj  and  a  su]>ply  of  the  requii*ed  chemical  antiseptics  are  essential  parts 
(>f  the  obstetrician's  armamentarium.  Soft  soap  may  conveniently  l>e 
carried  in  collapsible  metal  tubes.  The  chemical  agents  are  carried  in 
tablets  or  in  the  form  of  powders.  The  f^oap  may  l>e  sterili^^ed  by  heat- 
ing to  ltK)°  C,  and  the  hand-brushes  by  boiling  in  the  smla  solution^ 
It  isdesind>le  that  the  hnnd-basin  used  fur  the  soap  and  water  cleansing, 
and  those  containing  antiseptic  solutions,  be  sterile. 

GleaEBiBg  tlie  Hands. 

The  hands  and  forearms  are  prepared  by  one  of  the  following  methods 
before  contact  with  the  genitals  of  the  lying-in  patient  i 
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Fnrbringer  Method— Modified. 

[(i)  They  are  brushed  systematically  for  ten  niiuutes  with  soap  and 
hot  water  and  a  hand-brush.  The  water  is  used  as  hot  as  can  be  borne. 
Special  attention  must  be  given  to  the  finger-tips,  the  sides  of  the  fingers, 
and  the  subungual  spaces. 

(6)  The  nails  are  then  cleaned  with  a  nail-cleaner  and  again  brushed 
for  five  minutes.  The  instrument  should  not  be  sharp,  but  should 
rather  liave  moderately  blunt  edges,  which  may  leave  the  surface  of  the 
luiils  smooth  and  polished.     A  piece  of  soft  wood  sharpened  to  a  blunt 

f[)int  is  a  good  substitute  for  the  usual  toilet  article.  It  is  made  aseptic 
y  boiling  or  steaming  before  using.  The  nails  should  constantly  be 
kept  short  with  their  cut  edges  smoothed  and  iM)lished,  and  the  corners 
rounded. 

After  the  soap-and-water  cleansing  the  soap  is  removed  by  rinsing 
the  hands  in  sterile  water. 

(c)  Finally,  the  hands  and  forearms  are  immersed  for  five  minutes  in 
a  1 :2000  mercuric  chloride  solution. 

It  is  a  distinct  gain  to  saturate  the  skin  for  a  minute  with  alcohol 
before  immersion  in  the  antiseptic  solution.  The  alcohol  should  be  of 
about  75  per  cent,  strength.  This  acts  in  some  degree  as  a  solvent 
for  sebaceous  material  that  may  have  escaped  the  soap-and-watcr  cleans- 
ing, and  it  dehydrates  the  outer  layer  of  the  skin,  thus  permitting  the 
antiseptic  to  sink  more  deeply. 

Permangaiiate  Method. 

Steps  (a)  and  (/>)  are  carried  out  as  in  the  j)rcccding  method. 
(r)  The  hands  and  forearni.s  are  then  imnior.sed  for  five  minutes  in  a 
"iaturdted  solution  of  potassium  j)erinangaiiate  in  hot  boiled  water  till  of 
a  deep  niahoorany-brown  color. 

{(f)  The  hands  and  forearms  are  now  held  in  a  saturated  solution  of 
oxalic  acid  in  sterile  hot  water  till  the  brown  stain  is  completely  dis- 
charged. 

{r)  lastly,  they  are  immersed   for  three   minutes  in  a  1  :  500  mer- 
riirial  solution. 

Chlorinated  Soda  Method. 

Steps  (a)  and  (h)  are  the  same  as  before. 

(r)  The  hands  and  forearms  are  then  covered  with  a  j)aste  made  by 
wetting  chlorinated  lime  with  water.  Tliey  are  next  rubbed  with  a 
lump  of  crystallized  s<Kric  carbonate  (\vashin<i^-soda)  till  a  sensation  of 
ciAil  is  felt.  This  yields  chlorinated  soda  in  its  nascent  state,  which  is 
the  active  disinfectant.  Friction  is  now  applied  with  a  hand-brush  for 
tivo  minutes. 

(//)  The  chemical  is  washed  olf  with  sterilized  water  and  the  skin 
surface  is  rins(Hl  with  alcohol  or  with  weak  ammonia  water. 

{r)  By  the  permanganate  or  the  chlorinated  soda  process  the  hands 
usually  may  be  rendered  pnictieally  st<»rih'.  Yet  absolute  disinfeetion 
is  imj><)ssible,  es|)ecially  after  infection  by  virulent  exposures. 
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Precautians, 

Aftur  cleansing  the  haiuLs  cnrv  riHi^t  coiistuiitly  be  iibserved  to  pre- 
vent it'iiitt't'tiuj^  them,  Coiituet  iif  tlie  luuitlsi  with  any  object  that  is 
not  iiseptic  must  be  s!cnipulouf*iy  uvuidctL  Frwpicut  rinsing  with  the 
imti^eptie  .solution  is  es^^i^ntial  during  atteiuhintT  on  the  labor,  dntH* 
gt*rni?4  ure  constantly  etnuing  u*  tlu*  snpfaco  inmi  the  j^weat-glands*  and 
hair- follicle.^  where  tljey  had  tsciqK'd  tlie  |)nnmry  dij^infectiivu.  Keep- 
ing the  hands  wet  witli  glyeeriii  euiitaininir  a  gmin  to  tlie  onuee  of  one 
of  the  usual  mercurial  ^ilts  favors  ci»nliiiULais  disinfect  ion  and  helps  to 
keep  the  i^kin  s*ift.     The  glyeerin  t^honld  have  l>een  sterilized  l>y  beiit* 

Operatmg  Smt.  Dnrini^  actnal  atteiidancL^  on  the  |\atient  the  ol>stetri- 
Clan  wears  a  fri:*sh!y  sterilized  uperaiin^  gv»wn,  nr  be  may  prefer  a  coat 
and  tnnist^rs  fjf  whit*.'  duck  tir  linen,  I*"  Ik*  w<nMi  iiver  his  Usual  clothing. 

Lubricants.  Fur  digitiil  cxaniinatiuns  within  the  passn|r(^s  tn*  Inbri- 
cant  i*^  required  J  as  a  ride.  It  is  gein-rally  suflicient  that  tlie  tiii*ters  be 
wet  with  the  untLseptic  solution^  Shoultl  any  other  lulirit^tion  be 
recpiircd,  iis^  for  example,  when  the  hand  is  to  l>c  intriMlueed  withiii  the 
vagina,  the  back  of  tlic  hantl  may  be  ^mearcd  with  glyeerin  or  witli 
vaselitic  whicli  has  ijeen  hctUc<l  for  ten  minutes  tn  1(.M>°  C. 

BoOed  Gloves.  Sht>uld  the  pbysician  l>e  called  upon  t^^  attend  a  labor 
di reedy  after  :?ephe  cr>ntaet  or  when  .si*unt  time  is  aHowe^l  for  rif^f^roas 
disinfection,  he  may  wear  rubht^r  |jlove§  which  have  l>een  sterilized  by 
boiling  in  water  or  in  a  -solution  of  eoniinon  sjdt.  The  soda  st^lutitai  is 
u  Usui  table,  since  it  ni[iidly  ilestitjys  the  rubber.  Ijackiiig  these,  stieh 
ni;inipuhitic>ns  as  are  ref|uired  during  the  perineal  sta^je  of  natural  lal^or 
may  safely  be  eondueted  tljniugli  tlie  intervention  of  an  aM^iaie  toweh 
In  a  eonj^ide ruble  pni|Kirtion  of  eju<e.s  it  is  possible  to  manage  the  labor,  if 
need  l>e,  without  dircH*t  contact  r>f  the  hands  with  the  field  of  the 
obstetric  wonnds.  The  exf>erienccs  of  Kelly  and  of  Zweifl^l  have  shown 
that  no  method  of  skiii  sterlHKin^  can  fully  be  trusted  dirt^ctly  after 
exposure  to  an  acute  iuiei^ituis  process. 

Tliere  is  no  kind  of  nnn^ieal  work  in  whicli  the  routine  n8e  of  rubber 
gli>ve?5  finds  a  more  approjiriate  application  than  in  obBtclries*  It  is  the 
writer's  practice  to  wear  them  in  jiraetictdly  all  ea^efi  during  attendance 
on  hibors.  Since  the  gloves  nuiy  be  punctnred  or  trjrn  in  use,  the  disin- 
fe*;tion  of  the  hands  i^hould  he  carritil  init  as  carefully  as  when  glovc^^ 
are  not  to  he  worn. 

It  ia  scarcely  neoeaeary  to  say  that  the  nurse  must  be  no  less  mrefnl 
in  all  jnrtienlars  than  the  doctor  Is  required  to  be  in  ihe  observance 
uf  antiseptie  details.  Her  clothing  mu&t  he  s*Tnpulousiy  clean,  and 
she  should  wear  wash-dresses.  ^Vs  an  extra  precautiun  *ihe  must 
refrain  from  attendance  on  obstetric  patients  for  a  week  or  more  after 
a  septic  exposure*  During  that  time  her  hands  and  fon^armw  are  to 
be  sterilized  repeate<lly,  and  she  should  take  two  or  three  full  baths, 
with  fipeeial  pains  to  cleanse  the  liair.  In  all  crises  the  nurse  makes 
an  entire  change  of  clothing  on  taking  charge  of  a  patient  in  labor* 

The  Patient* 

The  ivseptic  preparation  of  the  olistetric  patient  ought  to  begin  weeks 
before  the  labor.     She  is  to  be  taught  the  importance  of  daily  bathing 
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and  of  .strict  cleanliness  of  the  external  genitals  and  the  adjacent  skin 
gurtices.  Diseased  conditions  of  tlie  rectum,  the  vulva,  or  the  bladder 
MiouW,  as  far  as  ])os8ible,  be  relieved.  The  character  of  the  vaginal 
feharge  should  be  learned  in  the  antepartum  examination.  Discharges 
which  are  copious,  which  are  yellowish  or  greenish,  which  excoriate  the 
skin  or  are  ill-odored,  call  for  treatment  of  the  diseased  vj^rin**^  and  cervix. 
Douching  twice  daily  for  two  or  three  weeks  with  a  1  :  5000  bichloride 
solution,  or  with  a  2  per  cent,  lactic-acid  solution,  is  nsually  attended 
withmarkinl  improvement.  The  mercurial  is  to  be  followed  immedi- 
ately with  a  plain  sterilized-water  inj(»ction  to  prevent  absorption  of  the 
chemical.  It  is  advisable  that  all  interferen(?e  within  the  vagina  cease 
at  least  three  days  before  the  labor,  if  possible. 

In  health  the  vaginal  secretion  of  the  ])regnant  woman  is  germicidal, 
and  in  normal  conditions,  therefore,  no  antepartum  douching  is  permis- 
dble.  Irrigation  is  not  only  useless,  but  by  washing  away  the  vaginal 
secretion  and  by  impairing  the  secretory  activity  of  the  vaginal  walls  it 
disturbs  the  natural  protective  agencies  against  sepsis. 

At  the  beginning  of  labor  the  nurse  is  instructed  to  give  the  patient  a 
fall  bath  and  a  change  of  linen.  The  lower  bowel  is  emptied  by  an 
enema  and  well  washed  out. 

Theexternal  genitals  and  the  entire  lower  half  of  the  body  are  rendered 
aseptic.  The  techni(jue  is  similar  to  that  em|)loye(l  for  cleansing  the 
ol)!itetricianV  hands.  The  vulvar  hair  may  be  clipped  short,  and  finally 
a  sterile  compress  sjiturated  with  a  mild  aiitise|)tic,  like  boric  acid  or 
Thiersch's  solution,  or  even  a  weak  sublimate  solution  (1  :  5000),  is 
applied  over  the  vulva.  This  is  worn  during  the  first  and  second  stages 
of  labor.  In  hospitals  the  lower  extremities  are  usually  enveloped  in 
sterile  coverings,  and  the  table  or  bed  on  which  the  delivery  takes  place 
i>  dressed  with  steam-sterilized  sheets. 

The  Lying-in  Chamber. 

If  praciicahle  a  large  well-ventilated  room  with  a  sunny  exposure 
shtHild  |,(i  s<deeted  for  the  lying-in  ehamber.  It  is  essential  that  the  air 
w  frwjuently  renewed  and  be  not  exposed  to  contamination  by  reason 
<»f  drfmive  plumbing,  or  other  avoidable  sources  of  impurity.  An  o])en 
^"^'  in  suitable*  w<'ather  aids  in  maintaining!:  the  sup))lv  of  fresh  air. 
llie  nnviit  j)resiMice  of  septic  disease  in  the  room  renders  it  obviously 
*i»^nital)lc.  It  is  well  to  have  the  hangings  eleansed  and  the  entire  r(M)m 
in-tHJ  from  accumulated  dust  a  few  (lays  before  the  labor.  It  is  not 
ni(vssiiry  that  the  room  be  stripped  of  its  usual  furnishings,  providc^l 
J '"*y  arc  clean.  One  or  two  small  tables  for  hoMing  instruments,  st(M'i- 
.  '"--I>a>iiis,  hand-brushes,  etc.,  should  be  available.  Should  an  operat- 
'"ir-talil(.  l„.  recjuired  in  case  of  artificial  deliverv,  the  usuid  kitehen- 
^•»'>''*  is  suitable. 

Nuise'g  Preparations.  The  nurse  has  ready,  in  advance  of  the  labor,  a 
yozeii  towels  and  a  half-<lozen  or  more  bed-sheets,  two  rui)l)er  sheets, 
larjie  (.ii,)„Mr|i  to  cover  the  entire  width  and  the  greater  part  of  the  length 
of  the  IhhI.  a  labor  pad,  consisting  of  a  scpiare  sack  of  cheese-cloth 
tillwl  with  surgical  cotton  or  other  absorbent  material,  should  be  ])ro- 
vulwj.     Jt;  is  to  be  placed  under  the  patient  during  labor  as  a  convenient 
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dreasiiig  for  taking  np  the  dischai^es.  This  b  made  three  or  four  vn^h^ 
thick  and  three  feet  square*  Instead  of  ihisj  a  Kelly  rubber  pad^  such 
as  is  commonly  used  in  gyneeological  work,  may  be  employed.  Twi* 
dozL*n  lochial  gaaitU  f^hould  be  prepared.  They  aro  made  of  the  sinie 
lualerial  as  I  he  labor  pad,  and  about  two  inches  thit^k,  four  iucfhea  widti, 
and  ten  inches  '^^i^i^-  Tail-pieoes  are  attached  at  each  end  fnr  fasteiiiiisr 
to  the  abdominal  biuder.  In  the  absence  of  tliese,  foldetl  napkins  amy 
he  used  as  vulvar  dressings.  Scissors  for  dividing,  and  narrow  lineu 
Ijobbin  or  other  suitable  material  for  ligating,  tlie  cord  are  pmvided* 
All  tliese  things  are  wrapped  in  several  packages,  sterilizexi,  and  not 
opened  till  re^jmred  for  use.  The  nurse  uUo  has  ready  a  hand-haiiin 
with  soap  and  water,  auother  for  the  antiseptic  solution,  two  new  hand- 
hrnshes,  and  glycerin  or  vaseline  as  a  lubricant  These,  too,  must  W 
sterile* 

In  hospital  practice  the  patient^s  linee  and  the  bed  linen  are  steam 
sterilized  at  the  beginning  of  labor.  Similar  precautions  are  to  be  en- 
furceil  as  far  aa  practicable  in  home  confinements.  Usual ly  in  the 
latter  class  of  cases  it  must  suffice  that  the  linen  be  fresh  lanndered. 
When  complete  asepsis  i»  impracticable  the  nearest  approach  to  it  that 
may  be  possible  under  the  circumstances  is  imperative.  The  nurse 
should  be  provided  with  antiseptics  for  nse  during  the  puerperium. 

Preparation  of  the  Bed.  lu  family  practice  the  patient  is  usually  cou- 
fined  on  a  bed,  or  a  separate  cot  is  provided,  the  woman  being  transferred 
to  the  bed  at  the  clo.se  of  labor.  In  hospitals  a  table  is  em[>loyed  for 
ariiticial  deliveries,  and  this  should  be  the  rule  in  private  practice.  Ta 
protect  the  bed  from  soiling  by  the  discharges,  it  is  covered  with  a  rubber 
sheet.  Over  this  is  sprciid  a  muslin  sheet,  and  both  are  ;nnned  fast  to 
the  mattress,  A  second  rubber  sheet  may  be  spread  over  these^  and  that 
overlaid  with  a  muslin  sheet.  The  latter  are  removed  at  the  close  of 
labor,  and  the  remaining  rubber  sheet  after  five  or  six  days.  When  ^5on- 
omy  requires,  table  oilcloth  may  be  substituted  for  the  rubber. 

For  convenience  the  cot  or  bed  sliould  be  so  placed  as  to  be  easily 
accessible  from  both  sides. 


Management  of  Labor. 

Management  of  the  First  Stage  of  Labor, 

Examination  During  Labor. 


i 


Frepanition  of  tlie  Patient.     The  antiseptic  ]>reparatlon  of  the  patient 

has  already  been  considered.  At  the  onset  of  labor  the  lower  bowel 
is  to  be  cleared  and  well  washed  out  with  an  enema.  If  the  first  stage 
is  prolonged  the  reLvtal  injection  may  be  once  or  twic4?  re|wated.  Until 
the  second  stage  begins  the  woman,  as  a  rule,  need  not  be  eonfined  to 
the  bed.  The  progress  of  labor  is  promoted  by  the  upright  pisition. 
Yet  too  much  walking  may  be  inadvisable  before  the  head  engages  io 
the  pelvic  brim.      It  may  favor  ])rola{>se  of  an  arm  or  the  cord. 

Diagnostic  Signs  of  Beginning  Labor.  IVecursory  signs  of  labor  are 
freqneutly  observed  for  ten  days  or  two  weeks  bef<jre  active  ^mins  begin. 
First  to  attract  the  attention  oif  the  patient  is  the  lightening.     This  gen- 
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craUy  preceiles  the  lal)or  by  ten  days  or  a  little  more.    The  uterus  sinks 
more  deeply  in  the  pelvis  and  the  waist  line  becomes  smaller.     Light- 
ening, however,  is  not  constant.     At  the  same  time  the  pressure  of  the 
nterus  on  the  |)elvic  viscera  is  increased,  and  bowel  movements  and 
evacuations  of  the  bladder  occur  more  frequently. 

Irritability  of  the  bladder  and  the  rectum  becomes  still  more  marked 
when  labor  b^ins. 

The  vapnal  secretion  grows  freer  as  labor  is  established,  and  the 
mucous  phig  is  expelled  from  the  cervix  in  the  form  of  a  gelatinous 
maa8. 

A  dlight  divschargc  of  blood  or  of  blood-stained  mucus,  the  ahoWy  may 
be  observed.  Yet  the  show  and  the  expulsion  of  the  mucous  plug  are 
not  always  note<l. 

Inquirj-  should  l>e  made  with  reference  to  the  frequency,  strength, 
and  duration  of  the  pains  and  the  time  when  they  began. 

Most  significant  of  actual  labor  are  rhythmic  uterine  pains,  with  evi- 
dence of  uterine  contraction  during  the  pains  as  elicited  with  the  hand 
on  the  abdomen  over  the  uterus. 

Abdominal  Examination.  The  general  plan  and  method  of  the  abdom- 
inal examination  during  labor  are  substantially  the  same  as  in  the  ante- 
partal  examination. 

The  size  of  the  fcetal  head  should  be  estimated  as  accurately  as  pos- 
sible by  palpation,  or  by  measurement  with  the  pelvimeter  through  the 
alxlominal  wall  and  by  observing  how  far  it  sinks  into  the  pelvic  brim 
or  may  be  made  to  do  so  by  suprapubic  pressure. 

The  stage  of  progress  may  be  determined  approximately  in  the 
aMorainal  examination  by  noting  how  ileeply  the  head  has  sunk  into 
the  true  pelvis.  When  the  head  lias  not  yet  engaged,  if  the  membranes 
'•^^'  srill  unbroken,  it  may  usually  ho  pressed  np  out  of  the  exciivation 
';y  placinj;  the  hands  on  tli<'  abdomen  over  the  ^ides  of  the  head  and 
**inkin^  the  finger-tips  into  the  pelvic  brim.  After  engjigement  of  the 
Wth<'  H'lation  of  the  base  of  the  sknll  to  the  j)elvic  inlet  is  made  out 
'jy  <!(•<})  pjiljKition  above  the  j>nl)es.  The  height  of  the  anterior  shoulder, 
^'".  \r^  learned  by  palj>ation,  and  it  helps  in  deciding  how  far  the  head 
k\^  iIos<'ended. 

The  signs  of  a  possibh^  face  presentation  shonld  be  looked  for  in  the 
alM/nniinal  examination  during  labor.  The  extension  of  the  head  which 
'•jiiiMS  the  fa<*e  to  present  develops  only  after  the  pains  begin. 

The  rate  an<l  force  of  th(*  ftietal  heart  are  to  be  noted  and  to  be  listened 
i'nT  at  intervals  throughout  the  labor.  A  fcetnl  pulse  below  120  or  above 
|.>)  to  the  minute  is  a  probable  indication  of  danger  to  the  child. 

A  distended  bla<hler  j)resents  a  tense  fluid  tnnior  between  the  uterus 
ind  the  low.er  part  of  the  abdominal  wall.  It  is  readily  recognized 
)y  iwlpation  over  the  supnipubie  region. 

Vaginal  Examination.  Befon*  examining  internally  the  hands  must 
K'  disinfectv<l.  This  part  of  the  examination  airn<  to  ch'tcrmine  th<' 
^>ndition  of  the  vulva,  the  vagina,  th<'  cervix,  an<l  the  bony  pelvis,  and 
o  verity  the  diagnosis  of  l(etal  presentation  and  position  as  made  out  by 
ho  alnhtminal  examination.  Possil)l<»  anomalies,  too,  ()f  the  fcetiis  that 
nay  complicate  the  labor  shonld  be  recognizc<l. 
The  resistance  likelv  to  be  otrcre<l  at  the  vulva  as  the  hend  descends. 
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the  lubrication  of  the  vfl^iiia,  tlie  dc^^me  of  Jiktatinn  of  the  c<?rvix,  ihe^ 
thii^kncsi^  {ind  coiij^i.-iteiia'  ufthe  cervical  honltT,  the*  presi'iiee  or  abse^ti' 
of  inj Uriels  siistiiiiic^I  in  furiner  labors  arc  to  be  notefl. 

Fur  iht^  internal  exarni nation   the  pati(^nt  liefi  *m  the.*  I>ack   with  ti 
kneca  drawn  up.    Tlio  cxaniint^r  pf^panUos  tlic  !iil>ia  with  the  thnmh  ai 
fing<?r;i  of  <ino  hand  and  intnxJnce?;  the  exanjinin^  lin^or  i>r  fingered 
the  <jther  hand  into  the  vagina. 

Vertex  presentation  is  recoprnized  bv  the  hard  aod  globular  character 
of  the  cranial  portion  of  the  fa»tal  head  and  by  the  jire^eiicfe  of  s^nturc^ 
and  fontanel Igs. 

The  position  is  made  out  by  loeating  the  gagittnl  sntiire  and  learning 
which  end  i*  forward,  or  by  tinding  in  %vliieh  quadrant  of  the  pelvis  the 
^nialler  fontanelle  lies*  It  is  not  ahvayji  practicable  to  rcacli  the  large 
fijiitanelle.  Great  care  is  required  to  identify  the  anatondcal  landmarks 
of  the  presenting  part,  especially  wlicn  they  are  obscured  by  (rdeinati<ns 
swelling.  Every  accct^sible  part  of  the  prej?enting  pole  slionld  be  j^earched 
with  the  examining  iingerSj  tiding  firm  pres^snre.  For  the  diagnostic  signs 
of  other  than  vertex  presentation  the  reader  must  be  referred  to  ihechap-j 
ters  treating  of  those  presentations,  fl 

Frognosia,  Definite?  predictions  as  to  the  duration  of  the  labor  ar^^ 
seldom  possible*  Conditions  which  determine  the  progno&is  are  tlie  rela- 
live  size  of  head  and  (jelvis,  the  hardness  of  the  head,  the  cJegne  of 
descent,  the  thinness  and  softness  of  the  cervix,  the  presence  or  aliHL-nce 
ttf  complications,  and  the  sirengtb  and  efliciency  of  the  pains.  But  it 
is  impoi^Tjible  to  foretell  with  certainty  the  character  of  ihe  pains^  Yet 
the  patient  is  entitled  to  such  assurance  and  encouragement  as  can  reaRin- 
ably  he  given. 

Patient  to  Remain  Out  of  Bed.  As  a  rule,  the  patient  ghonld  not  be 
confined  to  bed  during  the  first  stage.  She  is  usually  allowed  the  lil)ertT 
of  the  room*  Much  walking  may  hinder  the  engagement  of  the  hettd, 
and  is  not  advisable  before  the  head  has  sunk  into  the  extavation,  A 
slow  labor  will  be  accelerated  by  moving  abont  and  even  by  the  standing 
or  silting  position;  in  over-raj >id  labor  the  w^oman  should  maintain  a 
reclining  posture  on  the  bed  or  couch.  The  cnurse  jmrsued  luust  be 
determined  by  the  eireumstances  of  the  individual  case. 

Freanency  of  Vaginal  Examinationfi.  A  properly  eonducled  interaal 
esatni nation  with  surgically  cleau  fingers  entails  practically  no  risk  of 
infe<*tton.  Yet  abundant  statistics  have  shown  that  the  best  puerperal 
results  are  obtain eil  when  it  is  possible  to  refrain  wdiolly  from  internal 
interference.  All  unnecessary  niauipulations  within  the  passages  j^hould 
bt.*  avoided.  If  a  thorough  antepartum  examinatiou  has  been  made  a 
single  vaginal  exannuation  dnrijig  the  first  stage  uf  labor  will  iisrjally 
suffice-  This  is  generally  advisable,  to  make  sure  that  the  cord  or  aa 
arm  lias  not  prolapsed  arid  that  no  other  complication  has  developed, 
Shotdd  any  irregularity  cvccnr  n^peated  examinations  may  be  retpiired. 

t3-eiieral  Rules*  In  the  absence  of  complications  the  attendance  of  the 
physician  ilnring  the  first  stage  of  labor  is  not  requirctl,  except  in  so  far 
as  is  necessary  to  keep  him  advised  of  the  rate  of  progress.  Except  ia 
very  slow  labor  the  jdiysician  ought  to  be  present  in  the  house  JFrom 
the  time  the  dilatation  of  the  cervix  is  nearly  complete.  Unnecessary 
manipulation  of  the  cervix  is  especially  to  be  avoiaed.     It  imjmirs  the 
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loml  resistance  a^itist  infection.  Lifting  the  antprior  portion  of  ibe 
wrvii  over  the  i>eeiinit  is  perniisaible  onlv^  when  tlie  antfirior  lip  retartis 
ibnofnuJly  the  progrei^i^^  of  labor,  Li^bt  food  muy  lie  allowed  during 
tkft  first  stage.  Pain,  if  severe,  may  be  relieved  by  cliloraL  From  45 
^♦K^gniias  may  be  given  in  doses  of  15  gmins  every  fifteen  miniitef^  in 
plentv  of  water, 

ManagameBt  of  the  Second  Stage  of  Labor. 

The  managemi-nt  of  physiuln^ical  lubor  in  the  ^^eoiul  j^tage,  as  in  tho 
UM,  f^boutd  be  mainly  expctaiit-  So  lung  a.^  all  h  normal  the  role  of 
tiip  ubBtetrieian  is  little  more  than  that  of  a  jMSBive  observer, 

Fmia  the  time  the  second  stage  h  about  to  begin  the  patient  mnst  be 
in  tuff  and  ^^bc  niu^t  nut,  iis  a  rule,  Ix*  permitted  to  leave  it  even  for 
fviituatifm!^  of  the  bladder  or  tlie  bowels.  She  is  to  be  drei^ned  in  her 
nml  (Mglit  elothin^,  wbteli  is  turned  op  and  pinned  at  the  shonlders  to 
mim  it  from  soiling*  For  f^till  further  proteetion  of  the  |>atient'f^ 
linefl,  tlie  lower  half  of  the  btxly  may  be  coverctl  with  a  folded  sheet 
fewttjaft!  at  the  waist  like  a  skirt, 

,\  sh»w  labor  may  be  accelerated  or  an   over-ra|>id  labor  retartled^ 

whm  jiossible  by  resort  to  simple  measnreg.      Inefficient  pains  are  to  be 

rcrnfon'etl  Ity  summoning  the  aid  of  the  abdominal  cntscles.     Encourage 

tfa$  patient  to  bold  the  breath  and  K*ar  down  as  the  pain  reaches  its 

JiU     She  may  now  and  then  assume  a  sitting  posture  on  the  edge  of 

'  bed*      Bracing  the  feet  and  pulling  upon  the  hands  of  a  bystander 

or  on  a  sheet-sling  help  tlie  expulsive  efforts.     The  sling  is  made  by 

a  sheet  at  diagonally  o|jposite  corners  and  twi?ttini]^  it  loosely  into 

One  end  is  fastened  at  the  foot  of  the  t>ed  and  the  patient  pulls 

l«»  citlier*     Bometinies  a  moilerat^^ly  firm  abdominal  binder  may  be 

li* 

To  ion  rapid  labor  tbe  foregoing  measures  must  be  withheld  and  the 

ins  f^^anled  if  necessary  by  the  use  of  chlomform. 

OlMtotdc  Positions.    The  choice  of  |K>sition  in  tlie  expulsive  stage  of 

i»  usually  left  to  the  ])atient.     Her  comfort  is  promoted  and  the 

are  j^timulated  by  ot*easional  changes  of  posture*     For  internal 

initu^tjonsi  either  the  lateral  or  the  dorsal  position  may  he  chosen. 

lit*  latter  is  ginerally  preferred.    A  semi-reeiimbent  or  a  sitting  posture 

ivor*  the  pains  owing  to  the  intliience  of  gravity. 

'      !  rioN,    By  reason  of  the  nutation  of  the  sacrum  the 
fi     .  I tieter^  of  the  pelvic  inlet  are  slightly  increasefl  when 

hv  wotiiati  lia*  on  ttjc  back  with  the  tliigbs  lianging  in  extreme  extension 
>v**r  tlie  i*dge  <»f  the  bed  or  table.  (Plate  XVIlIj  Advantage  may  be 
biketi  i>f  tbiH  lin't,  esjK*cially  in  difficult  labor,  while  the  head  is  |>3ia^ing 
"*  *  inj.  At  tlie  outlet  nf  the  [H^ivis^  on  the  other  liund,  the  sacTO-pubic 
E^ter  i*  jH-nteptibly  increased  when  die  thighs  are  strongly  flexetl  on 
he  alMhinien.  For  this  reason,  as  well  as  for  eonvenience  in  managing 
birtJi  of  the  lu^atl,  the  lateral  petition  with  the  knees  drawn  up  is 
llr  to  be  preferred  fn:»m  the  time  the  head  approaches  the  pelvic 
let.* 

VfttlOA]  Kxajninatiops.  In  strictly  normal  labor  there  is  little  occasion 
examint*  ititernally  after  the  set?ond  stage  is  established,  except  for 


I 
I 


InitrumeiiliJ  punetare  of  the  mombt^Des.    fBtB£]iiroi«T'Dlf«AtGK^  nud  LirAf^ie.) 


ting  over  the  suprapubic  region  the  bead  can  be  made  out  till  it  Imssunk 
deeply  in  the  excavation.  The  occiput  from  th*^  time  it  has  reached  the 
outlet  of  the  bony  pelvis  can  be  felt  by  deep  pressure  with  oue  or  two 
fingers  applied  externally  over  the  pelvic  floor.  While  there  is  practi- 
cally no  danger  of  infection  in  the  vaginal  examination  conducted  under 
proper  aseptic  precautions*  vet  the  LK?st  puerj>eral  results,  as  already 
f^tated,  are  attained  when  no  intt^'iial  niunipnlatjou  is  pracEi.<t.^d,  SShmild 
the  labor  be  uuduly  pn>loiiged  or  be  otherwise  abnuniial,  repeateil  in- 
ternal exaoi illations  may  be  required   t*>  determiue  the  cause. 

Eupture  of  tlie  MembraneB.  Tlie  bag  of  nieiuljmnes  usually  break!* 
spontaneously  by  the  tinn^  dilatation  is  cuiiipli4r%  tVtM|ucntly  earlier. 
Sometimes  it  gives  way  at  the  onset  of  labor.  In  normal  labor  after 
the  protruding  bag  has  reached  the  pelvic  floor,  it  no  longer  serves  any 
useful  purpo*^.  If  it  still  pen^ists  it  should  l>e  ruptured  artificially. 
Usually  this  may  be  done  with  the  finger-nail  while  the  sac  of  waters  is 
tense  during  a  pain.  This  failing,  a  sharji-pointed  scissors,  a  stnughtcued 
hairpin,  or  other  suitable  perforator,  may  be  used*  The  iustrumt^nt  is 
sterilised  and  passed  with  its  point  resting  on  the  finger-tip  as  a  guard 
and  a  guide  (tig,  204*)  A  mere  prick  suffioeSj  the  mcmbmnes  tearing 
readily  when  once  punctured. 

Obstetiic  Aiiffistliesia.  In  obstetric  as  distinguished  from  surgiml  aniea- 
thesia,  the  object  is  to  blunt,  not  wholly  to  abolish  the  sensibilities,  Th@ 
use  of  anaesthetics  for  this  purpose  in  labor  is  justified  on  botli  humanita- 
rian and  scientific  grounds.     It  is  not  only  the  plain  duty  of  the  ob§tet- 


THE  MANAGEMENT  OF  NORMAL  LABOR.  239 

riciaQ  to  relieve  the  needless  sufferings  of  his  patient,  but  the  judicious 
employment  of  aniesthetic  agents  spares  her  unnecessary  exhaustion.    It 
must  not  be  forgotten,  however,  that  the  prolonged  or  too  free  use  of 
aoKsthetics  is  capable  of  harm.    When  pushed  beyond  the  stage  of  mere 
analgesia  they  lessen  the  strength  and  frequency  of  the  uterine  contrac- 
tioDS.    While  seldom  causing  death,  they  arc  not  infrequently  contrib- 
uting factors  in  the  fatal  issue.     Doubtless  the  abuse  of  ansesthetics  may 
l>ea  protlisposinfic  cause  of  w»psis,  by  favoring  rehixation  of  the  uterus 
and  hy  impairin<^  the  resisting  [)owers.  They  should  be  withheld  so  long 
a<  the  i>ains  are  well  borne  without  them.     They  are  more  esiK'cially 
i^llwl  for  in  the  latter  |>art  of  the  expulsive  stage  of  labor.     At   the 
acme  of  expulsion  the  ansesthetic  should,  as  a  rule,  be  pushed  nearly  or 
t|uite  to  the  surgical  degnn?. 

Choice  of  Anasthetics.  For  mere  obstetric  analgesia  chloroform  is  gen- 
erallv  preferred.  It  has  the  advantage  over  ether  that  it  is  pleasanter; 
the  necessary  quantity,  too,  is  less  bulky,  and  is,  consequently,  more  con- 
veniently carried  in  the  obstetric  bag.  On  the  other  hand,  it  is  not  so  safe 
as  ether,  and  possibly  it  impairs  the  strength  of  the  uterine  contractions 
more  than  does  the  latter  agent.  It  is  a  powerful  vasomotor  depressant 
tnd  its  too  free  use  may  paralyze  the  arteries  and  incapacitate  the  heart. 
Theoretically  it  is  especially  dangerous  in  the  third  stage  of  labor. 

For  obstetric  operations  in  which  full  narcosis  is  required,  chloroform, 
*s  a  nile,  gives  place  to  ether.     By  some  obstetricians  the  latter  anaes- 
thetic is  preferred  for  general  obstetric  use.     It  is  no  less  manageable 
than  chloroform  for  all  obstetric  purposes,  and,  as  its  advocates  believe, 
it  does  not  weaken,   but  rather  stimulates,  the  uterine  contractions. 
In  the  presence  of  bronchitis  ether  is  unsuitable,  owing  to  its  irritant 
J*fli.vton  the  respiratory  mucous  membranes.     In  atheromatous  disease 
't  is  dangerous,  since  it  increase's  tlic  vascular  tension.     Chloroform  is 
to\)e  preferred  in  eclampsia  and   in  tetanic  contraction  of  the  uterus. 
Method  of    Administration.     In   obstetric  anaesthesia    the  ana\sihctic 
may  safely   be    given  by  a   competent    nurs(»    under  direeiion  of    the 
/)hy>ieian.     Narcosis  to  the  surgical  cle<rree  for  o])erative  intervention 
-liniild  be  trusted  only  to  a  skilled  nu'dical  assistant.      It  is  desirable 
th'At  x\w  patient  shall  have  taken  no  solid  food  for  several  hours  before 
ana'Sthe>ia,  es[K'ciaIly   if  the   narcosis   is   to  be  carried    to  the  sui'^ical 
il^trrce.      The  head   is  lowered   to  the  level  of  the  body,  if  ehlorol'orni 
is  to  Im»  ^iven,  all  constrietin<r  bands  of  elothinjj:  are  hiosencMJ,  and   the 
n';rion  of  the*  mouth  an<l   nos<'  smeared  with  jrlyeerin.     The  latter  j)re- 
e:iution    is   requin'd   to  prevent    injury  to  the  skin   i>v  contact  of  li(|iiid 
rhiorotorm  or  of  its  concentrate*!  vapor.     The  jiatient   is   recpiested   to 
n-ini»ve  false  teeth  or  other  foreign  bodies  from  the  mouth.     The  heart 
i-  examined  ;  yet   the  presence  of  eardiae  disease  does   not   necessarily 
torbiil  th<*  use  of  anaesthetics.      Fsually  the  shock  of  ditlicnlt  lal)(M\  and 
e-|w»<*ially  of  openitivc   interference,    is    more   (hintrerons    \vith<mt    than 
with  the  aujesthetic.     Yet  a  weak  heart  calls  for  special  (*antion  in  the 
n-^'  of  thes(»  agents. 

Mode  of  Administration.  For  ordinary  obstetric  aiia'sthcsia  a  coarse 
towi'l  is  a  good  inhalcT.  It  is  placed  over  the  patient's  facr  and  held  by 
the  middle,  whi<'h  is  lifted  six  or  seven  inches  from  the  i'acc.  (  Finf.  '2i)!'K) 
A  largi'  cone-sha^)ed  air-chami)er  is  thus  formed  which   injures  ample 
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dilution  of  the  antesthetie  vapon  luf^tead  of  this  mi  E^niurch  nia^k 
or  an  Allm  inhaler  may  be  used.  The  aiiifisthetic  i.-^  dro|j|>€il  upon  the 
inhaler  opposite  the  patieDt's  mouth  ami  nose.  Except  when  conjplelo 
narcosis  is  desired  it  is  iriveii  only  with  the  pains.  To  develop  its  rffm 
by  the  time  it  is  most  needed,  when  the  pain  has  reached  i(s  heij^lit,  tb 
inhalation  most  begin  pmmptly  at  the  beginning  of  the  pain.  If  ehlo- , 
roform  is  nsed  only  a  single  drop  is  let  fall  on  the  inhaler  witli  €aAl 
breath.     If  eth(?r  is  employed  three  or  four  drops  will   he  required  atj 


Glvltig  chlomfonn  wUb  the  towtl-inhiler  ntid  droppJog-Umie, 

each  in^pimtion,  To  iiierease  the  effect  of  the  drug,  if*  neeesstiry,  a^k  the 
p[itient  to  hreatije  nipidly  as  tlie  hilialation  l>egius.  The  administration 
i^  stopped  by  removint^  the  inluder  iki  soon  as  tlie  jmiiu  isaboot  to  subside. 
The  <lrop*by-drop  method  should  be  insiBted  upon  for  either  obstetric 
or  surgieal  amesthcsia.  It  insures  at  once  the  greatest  possible  safet 
and  the  least  discomfort  in  tlie  use  of  either  ehloruform  or  etlrer, 

At  the  acme  of  expulsion,  as  the  head  is  passiog  the  introitiis*  t! 
aniesthesia  should  generally  be  pushed  to  full  unconseiousness*  This 
not  only  spares  tlie  woman  the  severer  pangs  of  labor,  but  by  retarding 
expulsion  and  by  rulaxiug  the  muscular  structures  of  the  pelvic  flo<ir  it 
le?5sens  the  risk  i*f  lacerations  at  the  vaginal  oiitleti 

Complete  auiesthesia  when  required  for  obstetric  operations  duri 
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the  birth  or  during  the  third  stage  of  labor  is  to  be  managed  in  accord- 
ance with  the  well-established  rules  of  surgical  practice. 

Intraspinal  Gocainization.  The  injection  of  cocaine  into  the  spinal  canal 
has  been  practised  by  Kreis,  of  Grermany,  Marx,  of  New  York,  and  others, 
f<»r  obstetric  aniilgesia,  with  satisfactory  results,  but  the  method  offers  no 
ap|xirent  advantage  over  other  anaesthetics  for  general  obstetric  use. 
[  The  Perineal  Stage  of  Labor.  The  management  of  labor  at  the  acme 
of  expulsion  is  chiefly  concerned  with  the  prevention  of  injuries  to  the 
pelvic  floor.  Normally  the  soft  parts  at  the  vulvo-vaginal  outlet  of  the 
birth-canal  yield  without  tearing  under  the  gradual  advance  of  the  foetal 
head  and  escape  important  injury.  Yet  notable  laceration  of  the  pelvic 
floor  occurs  in  about  35  per  cent,  of  term  labors  in  primiparoe,  and  nearly 
a  third  as  often  in  women  who  have  been  delivered  before.  Rupture  of 
the  fourchette  is  the  rule,  and  is  unimportant.  Minor  tears  may  occur  at 
any  part  of  the  vulvo-vaginal  ring.  The  more  important  lesions  are 
those  of  the  posterior  segment  of  the  pelvic  floor  near  the  median  line. 

More  or  less  extensive  laceration  is  frctjuently  unavoidable  in  fcotal 
roalpoeition,  in  narrow  pelvis,  in  relatively  small  vaginal  outlet,  and  in 
undue  rigidity  of  the  pelvic  floor  from  defective  development,  oedema, 
or  other  causes.  On  the  other  hand,  at  least  half  the  pelvic-floor  in- 
juries oconrring  in  general  obstetric  practice  are  preventable  by  skilful 
management  of  the  perineal  stage  of  labor. 

Prevention  depends  on  the  distensibility  of  the  pelvic  floor  and  the 
smallness  of  the  engaging  circumference  of  the  foetal  head. 

The  relaxation  of  the  floor  is  promoted  by  slow  and  gradual  delivery 
of  the  head,  permitting  the  structures  to  stretch.  Over-rapid  expul- 
sion frequently  results  in  laceration.  It  is  seldom  that  the  head  can 
safely  be  permitted  to  escape  in  first  labors  in  less  than  twenty  to  forty 
minutes  from  the  time  the  pelvic  floor  begins  to  bulge.  Half  this  time 
may  suffice  in  subsequent  labors. 

The  mechanism  of  expulsion  must  be  so  regulated  that  the  smallest 
circumference  of  the  head  is  constantly  kept  in  the  grasp  of  the  resisting 
girdle.  Moreover,  the  direction  of  expulsion  must  be  coutrolled  lest  the 
soft  parts  be  subjected  to  too  great  strain  by  misdirection  of  the  driving 
force. 

From  the  time  the  head  approaches  the  pelvic  floor  the  labor  is  best 
managed  with  the  patient  lying  on  the  side,  especially  in  priniipane.  The 
hi|>s  are  brought  close  to  the  edge  of  the  bed.  The  o!)stetrician  stand- 
ing: or  sitting  by  the  side  of  the  bed  has  complete  command  of  the  rate 
and  mechanism  of  expulsion.  For  some  time  before  the  occiput  appears 
at  the  vulvar  orifice  the  head  can  be  felt  without  examining  int<»rnally 
by  pressing  (he  fingers  against  the  pelvic  floor.  Tlie  rapidity  of  descent 
may  thas  be  watched  till  the  occiput  begins  to  protrude  during  tlie  pains. 

From  this  |>eriod,  if  not  for  a  longer  time,  the  parts  sliould  b(»  under 
ocular  insj>ection.  The  rate  of  descent  is  moderated  by  nKwlerating  the 
at'tinn  of  the  alnlominal  muscles  by  tlie  use  of  chloroform,  and  by  dinct 
pressure  with  (he  fingers  held  against  the  uncovered  portion  of  the  head. 
The  head  is  {permitted  to  descend  only  so  far  at  each  i)ain  as  can  lu;  done 
without  exposing  the  tense  structures  to  risk  of  tearing.  The  degree 
of  tension  is  estimated  by  occasionally  passing  the  finger  just  within  the 
resisting  vulvar  ring  at  the  height  of  a  pain. 

1'". 


secure 
extcDgiou  must 

outlet  till  the  equator  of  tlie  lietid  Ima  jiasseii  To  relu>v€  the  p 
floor  from  undue  istraiu  by  miscHreetitMi  of  the  exiJelliug  force,  ptm 
head  firmly  up  into  the  suh|)ubit5  arcli  as  it  Is  about  to  escape. 


Ftfr.  206. 


Ht^gulAtlng  birth  of  heed. 


All  this  mav^  be  effected  witliout  pressure  upon  the  pel  vie  floor, 
no  harm  need  be  done  by  properly  guarde<l  pressure  a^iost  the 
throufrh  the  floor.  With  the  tluunb  laid  alon^  out?  side  nf  the  v 
and  the  fingers  along  the  other,  and  the  palm  of  the  hand  resting  brc 
over  the  perinetuji,  the  head  van  he  eiirried  wt?ll  up  into  the  suhf 
s^mce  and  the  rate  and  moehani^in  of  delivery  l>e  readily  eoutro 
The  object  of  this  manceuvre,  however,  is  not  iiupport  of  die  floor 
reguI;ition  of  the  head  movements. 

Fur  the  execution  of  any  of  the  foregoing  manipulations  the  oj>ei 
may  assume  the  position  shown  iu  Fig.  !20G  during  the  expuUion  o( 
head.     Sitting  on  the  bed  behind  the  paticutj  two  or  three  flngei 
each  hand  are  h(dd  upmi   the  head,  or  one  hand  is  placed  on  the 
and  the  other  on  the  part  of  the  ]ielvic  floor  which  overlies  the  * 


THE  MASAGEMENT  OF  NORMAL  LABOR  243 

A  liasiii  containing  the  antiseptic  solution  should  be  placed  near  the 
bed.  With  a  piece  oif  sterile  cheesecloth  dipi)ed  in  the  antiseptic,  the 
I  protruding  portion  of  the  head  and  the  surrounding  jKirineal  surfaces 
are  cU'aiisi'd  as  often  as  soiled  by  the  discharges.  To  protect  the  hands 
fmm  soiling  with  fecal  matter  it  is  well  to  kei»p  the  anal  orifice  covered 
with  an  aseptic  towel  wet  with  the  antiseptic  solution  during  the  manip- 
ulations required  at  the  expulsion  of  the  head. 

Epifliotomy.  When  extensive  laceration  at  the  vaginal  outlet  is  other- 
wise inevitable  incisions  may  be  made  on  either  si<Ie.  Episiotomy  substi- 
tutes for  a  posterior  laceration,  which  is  often  difficult  of  complete  repair, 
incisions  through  less  im|X)rtant  structures,  wliich  can  easily  and  perfectly 
U*  closed  by  suture.  The  incisions  are  made  about  one-thinl  way  from 
the  median  line  posteriorly  when  the  parts  are  stn^tched  during  a  p:un. 
They  should  he  about  6  mm.,  \  inch,  deep,  and  2.5  cm.,  1  inch,  in  length, 
h  is  needless  to  say  that  to  be  of  service  the  episiotomy  cuts  must 
anticipate  the  tearing,  yet  the  necessity  for  thein  cannot  be  determined, 
nor  can  they  be  eflFected  pro])erly  till  the  parts  an?  well  stretched  by  the 
prntruding  head. 

During  a  pain  a  finger  is  passed  within  the  vulva  by  the  side  of  the 
M  till  a  cord-like  ginllc  is  felt.  A  blunt-pointed  bistoury  is  then 
slipped  flatwise  between  the  head  and  tiie  tense  ring.  Holding  it  in  a 
Hue  parallel  with  the  long  axis  of  the  mother's  body  the  edge  is  turned 
outfiird  and  the  girdle  is  cut.  The  incision  is  re{)eated  on  the  opposite 
fide  of  the  valvo-vaginal  orific^e.  Shouhl  the  mistake  be  made  of  hold- 
ing the  knife  in  the  direction  of  the  outlet  of  the  soft  parts,  instead  of 
the  long  axis  of  the  mother's  body,  it  will  be  found  after  delivery  that 
jhetipof  the  blade  has  invaded  the  median  portion  of  the  pelvic  floor, 
'Deising  the  very  structures  wliich  the  operation  was  intended  to  save. 
A  strong  blunt-pointe<l  scissors  may  be  substituted  for  the  bistoury  if 
I'referred. 

After  delivery  the  incisions  are  sutured.     This  is  easily  effected  with 

flj»' patient  on  the  back,  or,  better,  on  tiie  side.    In  the  latter  posture  the 

"(•peruiiHt  cut  is  sutured  first.      The  field  is  thus  unobseured  by  blood 

v/iieh  drains  from  the  vagina  over  tlu^  dependent  side.      The  position  is 

ilwn  n* versed  for  closing  the  other  incision. 

Management  of  the  Birth  of  the  Trunk.  On  birth  of  the  head  exaniina- 
tinn  is  promptly  made  to  learn  if  the  cord  is  coiled  about  the  neck.  If 
h  is,  the  loop  or  loops  are  drawn  down  sne(»essively  over  the  head. 
>Iiould  the  attempt  fail,  Avhich  can  scarcely  be  possible,  the  cord  is  divided 
with  sci-^sors  and  the  trunk  at  onec^  extra(*ted.  The  head  is  suj)|)arted 
with  the  hand,  in  the  axis  of  expulsion.  The  delivery  of  the  trunk  is  left 
t«»  the  natund  forces  unless  reason  apjM'ars  inr  liastenin*:-  the  extraction. 
It  i-  not  advisable  todnig  the  child  nnn<'c<ss:irily  tVoni  the  utern>  in  the 
iiii«rv:il  Iw-tween  contractions.  A.*-  a  pain  conie>  on  a  linuer  is  hooked 
in  th»-  |M»sterior  axilla  from  behind.  The  shoulder  is  pressed  iorward 
l«i\vanl  the  child's  sternnm  and  is  lifted  over  the  periiKal  ediic  while  the 
:..it«-rior  :^houMcr  still  rests  behind  the  >vm|>hy>is.  The  posterior  arm  is 
now  extrieted  and  the  remaining  shoulder  es<'a|)es  und<r  the  j)nl>ic  arch. 
\Vh»-n  Ibr  any  reason  immediate  deliv<'rv  ot'  the  child  by  tracti(Mi  is 
pipiirfMl,  the  uterus  should  be  stimulated  to  contract  as  the  trunk  is 
dt.livered,  by  friction  with  the  hand  upon  the  abdomen. 


MAttUal  OJtpression  of  plac«nU.    Sfcthodof  Cred*.    (BEilt?i>  (Venn  m  pbotogmitb  by  H,  F.  J.) 


traotions  go  on  normally  after  the  child  ig  expelled,  only  light  presiSiim^ 

aiitl  n^^  friction  or  other  inarn|iiilati<in  !»  to  Iw  nsed»     Should  llie  ntt^nij^ 
rniinin  tn^i  jnuch  uv  tiM>  persistently  ivlaxed,  t^ontmction  may  tx*  >^tiniTi- 
lated  by  gentle  iVi*:tion,  moving  the  alxhmiinal  wall  with  the  hamK^hiwIy, 
and  ill  u  elreiilar  direction,  over  tht^  ant<^ri<ir  wall  of  the  n torus.      If  moi 
active  m ensures  arc  called  for  to  evacuate  the  uterus,  the  fundus  may  li 
fntspcd  Hrmly  with  rme  nr  both  l\and=*. 

Orede'g  Method  of  Expressing  the  Placenta.  The  uterus  is  thus  watched 
for  half  an  lion r  after  the  birth  of  the  eluld.  If  by  this  time  the  plaeentii 
has  not  been  tjcparatcd  and  expelled  by  ihe  unaided  contraction!^*  resort  is 
had  to  Credo's  method  of  expression.  This  is  practised  as  follows:  The 
fundus  is  grasped  with  the  thumb  in  front  and  the  fingers  behind  au<I  s< 
uierine  contractinn  awaited.  As  the  piiin  reaches  its  height  the  fund 
is  forcibly  compressed  with  the  hand  iitrcl  at  the  mime  time  forc?ed  gentl; 
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downward  in  the  pelvis,  (Fig.  207.)  The  efficiency  of  the  manipula- 
llon  is  greatly  increased  if  the  fundus  is  also  crowded  backward  to  bring 
the  uterine  more  nearly  in  line  with  the  vaginal  axis.  Should  the  first 
attempt  fail,  it  is  repeated  with  each  successive  contraction  till  the  after- 
birth is  exjK»lled  from  the  uterus. 

If  the  compression  is  practiseil  at  the  acrae  of  a  pain,  and  at  the  same 
time  the  woman  is  required  to  strain  forcibly,  the  placenta  is  almost 
invariably  expelled  at  the  first  attempt. 

Manual  Extraction  of  the  Placenta.  The  uterus  is  to  be  watched  with 
the  hand  over  the  abdomen  for  half  an  hour  longer  till  retraction  is  fully 
established.  Friction  or  more  vigorous  manipulation  is  applied  from 
time  to  time  only  as  required  to  maintain  normal  contractions.  If  the 
placenta  still  remains  in  the  vagina  or  lower  uterine  segment,  it  is  drawn 
down  by  gentle  traction  on  the  cord.  When  it  presents  at  the  vulva  it 
i^caughtwith  the  hands  and  careful  traction  made  to  separate  the  mem- 
branes should  they  still  he  partially  adherent. 

Sxamination  of  the  Fldcenta  and  Membranes.  On  expulsion  the  mater- 
nal soifeoe  of  the  placenta  is  carefully  examined  to  see  that  no  fragment 
has  been  left  behind.  The  membranes  are  also  inspected  to  make  sure 
that  both  amnion  and  chorion  are  complete.  This  is  best  done  by  trans- 
mitted light  As  a  matter  of  scientific  iuterest,  the  weight,  size,  and 
dttpe  of  the  placenta,  the  length  of  the  cord,  the  site  of  the  umbilical 
insertion,  and  the  presence  or  absence  of  anomalies  may  be  noted. 

S^traction  of  the  Uteros.     Should   the    uterus   not   retract  promptly 

and  firmly  after  the  expulsion  of  the  placenta,  contractions  are  stimu- 

uted  by  friction  with  the  hand  on  the  abdomen.     When  more  active 

measures  are  required,  a  half  drachm  of  fluid  extract  of  ergot  may  be 

gi^en  and  repeated  p.  r.  n.     One  or  two  doses  of  ergot  are  generally 

advisable  when  the  uterus  remains  niucli  relaxed,  and  especially  after 

chloroform  antesthesia.     In  small  doses  this  au:ent  is  practically  harmless, 

and  it  fulfils  more  than  one  important  indication  in  the  management  of 

the  final  stage  of  labor.      It  is  nsofid  as  a  propliylat^tic,  not  only  against 

hemorrhage  but  against  sej)sis.      By  maintaining  contractions  it  tends  to 

prc'V'ont  the  accumulation  of  l)lo()d-clots  in  the  uterus,  to  lessen  after- 

|oins,  and  to  close  the  avenues  of  absorption.      By  limiting  the  l)lood- 

>ip/)ly  it  promotes  involution.     The  uterus  must  be  watclied  witli  the 

hand  on  the  abdomen  till  retraction  is  complete.      Tiiis  will  require  the 

attention  of  the  physician  or  nurse  for  not  less  than  half  an  hour. 

Care  of  the  Child.  On  birth  of  the  head  the  nurse  cleanses  the  face 
and  esjwcially  the  eyes  of  the  child,  the  latter  best  with  a  saturated  boric 
acrid  solution  or  other  mild  antiseptic.  The  eyes  are  carefully  dried. 
This  precaution  is  taken  for  the  ])revention  of  o|)lithalmia,  and  is  doubly 
important  should  there  be  reason  to  suspect  that  the  vaginal  discharge 
is  infectious.  In  hospital  practice  a  drop  of*  a  2  per  cent,  solution  of 
silver  nitrate,  ('rede's  solution,  or  better,  a  10  per  cent,  sohition  of  pro- 
largol,  is  instilled  into  each  eye  of  the  eliild  at  birth.  Tins  rule  may 
A'ell  be  carried  out  in  family  ])raetice,  and  in  the  presence  of  a  gonorrlKcal. 
»eptic,  or  diphtheritic  vaginal  secretion  is  ini|)erative.  The  a])j)lication 
s  harmless,  and  is  almost  an  absolute  preventive  of  purulent  eonjiuieti- 
kitis  in  the  new-born. 
On  the  complete  expulsion  of  the  child  steps  should  immediately  be 
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taken  to  fully  establiah  the  fespimtory  0iovement».  Mucus  io  the  pharyux 
may  be  reraoved  with  the  Hiiger  wrapped  wilh  a  soft  wet  piece  of  ibet^se- 
eloth.  Still  letter  ha  Koft  rubber  tube  with  a  rubber  bulb  attaeljed-  Tlu^ 
mucus  h  sucked  up  into  the  tube.  Holding  tlie  child  suspended  by  iht; 
feet  favors  dniiimge  from  the  respiratory  tract,  should  it  oootaiu  liquor 
amnii  or  blood  dravvu  into  it  by  premature  attempts  at  respiratioiu 

The  contact  of  eool  idr  with  the  moist  surface  of  the  body,  as  well  as 
the  air-hunger  created  by  the  ]mrtial  iuterruptiou  of  the  utero-placental 
circulation,  usually  excites  rt*spiratory  movements.  Directly  after  birtli, 
should  the  child  not  prcKuptly  begin  to  breathe,  the  action  of  tiic  respi- 
ratory musL'les  may  be  stimulated  by  gentle  flagellation  over  the  buttocK$« 
by  dashing  a  little  cohl  water  upon  the  face  and  cliest,  or  by  forcibiy 
blowing  upon  the  face. 

The  treatment  of  asphyxia  neonatorum  will  be  considered  in  thr 
chapter  on  Anomalies  and  Disea^s  of  the  Kew-born  Infant, 

Idgation  of  the  Cord.  The  ligation  of  the  cord  should^  ai*  u  nde,  b*» 
delayed  till  the  child  is  breathing  freely.  The  infant  thus  gaim*  fmiu 
one  to  three  ounces  of  blood.  Thin  post-natal  afflux  of  blood  is  due  in 
the  force  of  thoracic  aspiration.  While  of  comparatively  little  momeot 
in  robust  infants,  it  is  often  a  matter  of  vital  consef|Uence  in  prematorp, 
punVj  and  feeble  children, 

Tlie  utmost  aseptic  care  must  be  observed  in  ligating  and  dividing  tW 
cord*  Fatal  infection  of  the  umbilical  vessels  may  result  from  the  neglect 
of  proper  cleanliness.  Ligature  and  scissors^  as  well  as  the  hands  and 
everything  that  comes  in  contact  with  the  umbilical  gtum]),  must  l>e 
surgically  clean.  Before  tying  the  conl  the  physician  as&urcs  himself 
that  no  hernial  protrasion  hm  taken  place  into  it.  Firm  pressure  is 
applied  with  the  thumb  and  fingt^rs  at  the  point  to  be  ligated  to  pri'ss 
out  the  jelly  of  Wharton.  This  les^ns  the  risk  that  hemorrliage  may 
oct^ur  from  loosening  of  the  ligature  by  shrinkage  of  the  stump.  The 
ligature,  Mfiieh  may  be  of  narrow  linen  bobbin  about  a  sixteenth  inch  iu 
width,  is  then  applied  and  tied  tightly  about  three-fourths  of  an  inch 
from  the  cutaneous  junction.  The  cord  is  cut  with  scisMjrs  a  quarter  of 
an  inch  beyond  the  ligature.  The  end  of  the  stump  is  pressed  with  a 
sterile  cheese-cloth  to  see  if  its  bleeds;  should  It  do  so  it  is  tietl  again. 
The  maternal  end  of  the  cord  nef^d  not,  as  a  rulej  l>e  lifted,  lo  case  of 
twins  the  second  ligature  should  not  be  omitteti,  lest  the  undelivered  child 
perish  from  bh>od-loss  should  the  placental  circulations  coninninicate. 

The  child  is  wmpped  wuruily  and  laid  in  a  warm  place  till  the  neces- 
sary attentions  in  tlie  mother  are  completed. 

Sxaminatioii  of  Motlier  and  GhOd.  The  physician  assurea  lumself  of 
the  general  condition  uf  the  mother,  and  especially  of  the  pulse-ratet  and 
again  examines  the  uterus  with  the  band  on  the  abdomen^  A  curefid 
inspection  is  made  of  the  vulvar  orifice  for  possible  lacerations.  Notable 
injuries  sfiould,  as  a  rule,  immediately  be  sutured.  The  metluxl  of  suture 
wdl  be  found  detailed  in  the  chapter  on  tijc  Treatment  of  IjacemtionA. 

The  child  is  carefully  cKuuiincd  fur  the  [Rissible  existence  of  devehjp* 
mental  an om aliens. 

Vulvar  Bressing,  The  nurse  cleanses  all  soiled  [tortious  <>f  the  mother's 
bcKly,  bathing  the  external  genitals  witli  an  antiseptic  solution,  and  she 
removes  all  soiled  linen  from  the  patient  and  the  bed.      The  vulva 
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is  coveiTiJ  with  an  aseptic  impkiii  wbich  is  fastened  behind  and  in  frnnt 
to  the  abdomiuiil  binder  wiien  the  latter  is  applied.  In.stead  of  ihc  napkin 
the  special  dressing  already  described  may  be  need*  Thes^a  dreasings 
are  burnt  after  onee  using.  Their  object  U  to  receive  the  discharges 
aod,  througb  frequent  changing,  to  promote  the  cleaiVliness  of  the  ex- 
teroal  genitals. 

AMonunal  Binder.     A  moderately  firm   bundage  about  the  abdomen 
to  the  comfort  of  the  patient  after  labor.     It  may  be  fairly  tight 


the  Urst  tvrelv^e  hours  for  support.  After  that  time  it  should  be 
iligbtiy  looser.  This  is  discarded  by  the  time  the  woman  leaves  the  bed 
or  earlier*  The  binder  is  best  made  of  strong  unbleached  niii.sliiu  It 
sboubl  l>e  wide  enongb  to  reach  from  the  great  tniclianter^  to  the  ensi- 
forni  lipfjeiidage,  and  long  enough  barely  to  permit  the  end^  to  overlap 
after  encircling  the  body.  It  h  pinned  with  shield -pins  in  the  median 
line  in  fn»nt,  and  then  made  tight  by  pinning  a  fold  at  each  side  (Fig. 
208).  If  compresses  are  ns*'d  luider  the  binder j  one  should  Uq  placed 
aWve  und  une  on  each  ^id^:  of  tht»  u  terns. 

Final  Duties.  Before  leaving  the  pliy&ician  again  takes  note  of  the 
eoiidition  of  the  motherland  examines  the  child  to  see  that  all  is  normal. 
The  ourse  is  given  full  instructions  with  reference  to  the  care  of  the 

[>cher  and  child.     One  or  two  doses  of  ergot  and  a  prescription  for 

lieving  after-pains  are  left,  to  be  used  if  required. 


PART  IV. 

PHYSIOLOGY  OF  THE  PUERPERIUM. 


CHAPTER    X. 

THE  PUERPERAL  STATE. 

Definition.  By  the  pueqieral  period  is  meant  the  time  which  elapses 
after  childbirth  during  which  the  changes  observed  in  the  course  of  labor 
and  pregnancy  are  being  effaced  and  the  body  is  returning  more  or  less 
approximately  to  the  state  in  which  it  was  before  impregnation.  But, 
since  these  progressive  and  retrogressive  alterations  cniefly  involve  the 
generative  organs,  we  may  leave  out  of  consideration  the  general  consti- 
tutional changes,  and  for  practical  purposes  limit  our  definition  so  that 
the  puerperium  may  signify  '^  that  period  after  labor  in  which  the  geni- 
talia are  regaining  the  condition  proi>er  to  those  of  the  non-gravid 
woman."  In  the  case  of  women  who  have  previously  borne  children, 
the  condition  reached  at  the  end  of  the  puerperium  should,  except  as 
regards  the  inevitable  local  changes,  be  that  observed  before  the  last 
pregnancy.  In  the  case  of  primipane,  the  ))revions  nuUiparous  condi- 
tion is  never  regained.  Certain  changes  have  taken  place  in  the  genitalia 
and  in  the  abdominal  walls  which  are  permanent  and  which  are  accom- 
panied with  more  or  less  certain  indications  that  at  least  one  labor  has 
oocurred. 

The  puerperium  may,  therefore,  be  said  to  begin  immediately  after  the 
delivery  of  the  placenta  and  to  end  with  the  complete  involution  and 
regeneration  of  the  internal  genitals.  Exact  anatomical  observations 
have  proved  that  the  processes  involved  usually  take  about  six  weeks. 
Between  individual  cases  the  variations  may  be  considerable.  It  is  inter- 
esting to  note  that  the  limits  of  the  period  had  been  established  long 
l)efore  our  modern  scientific  methods  of  examination  were  known.  It 
is  not  hanl  to  see  how  the  older  obstetricians  made  so  correct  calculations. 
F)xperienre  had  taught  them  that  after  six  weeks  the  normal  functions  of 
the  non-impregnated  genitalia — namely,  menstruation  and  conception — 
<*ould  begin  again.  It  is  true  that  in  nursing  women  menstruation  rarely 
o  *curs  at  so  early  a  date,  but  it  is  a  well-known  fact  that  it  is  possible  for 
them  from  this  time  forward  to  conceive  again,  the  possibility  becoming 
greater  every  month. 

Introductory  Remarks.  Pregnancy,  labor,  and  the?  ])uerperal  state  are, 
under  ordinary  circumstances,  natural  processes,  but  in  all  of  them  the 
physiological  borders  so  closely  u|)on  the  j)ath()l()gical  that  it  is  extremely 
difficult  to  draw  a  hard-and-fast  line  between  the  two.     Of  necessity, 
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then,  in  descriptions  of  tlie  so-called  normal  puerperiiim  and  its  man- 
agetnentj  it  is  wlnio^t  impossible  to  avoid  touehtiig  UjK>n  certain  m'mor 
imtbological  eondilions,  which  are  not  severe  eootigh  to  bring  alxjot  am 
Beriuus  results. 

The  puerjierul  woman  has  been  aptly  compared  to  a  person  suSeni]| 
from  a  recent  more  or  Icsa  severe  wound.     Provided  the  patieot  has  IjtTii 
in  a  iiortual  condition  previously,  and  that  the  wonnd  be  not  inn  seven^ 
and  can  be  kept  surgically  clean j  beyond  the  weakness  tansed  by  \wu, 
loss  of  blood,  and  a  certain  amount  of  nervona  shock,  there  is  nothiug  to 
interfere  with  a  sjieedy  recovery-     But  oucc  allow  infection h  material  to 
entt*r  the  wound,  a  series  of  imthological  proccBsess  ensue  which  niaterialW 
alter  tlie  features  of  the  case.     In  the  pueqjeral  woman  we  have  to  deal 
with  open  wounds  extending  over  a  large  surface,  a  contused  condition  of 
the  genitalia,  exhaustion  folloM  ing  labor^  and  a  condition  of  mare  or  les^ 
marked  nervous  shock.     Here,  tlieUj  we  have  a  condition  phy^iologiml  ^ 
perha[>s,  but  easily  transformed  into  a  most  serious  pathological  state* 
Everything^  it  may  be  aaid,  is  pregent  wbich  would  render  the  oct*iiTTCDO^^ 
of  iDfection  ^jecnliarly  easy.    The  o|>en  wounds  and  contused  surfaces  offe*^ 
a  decreased  local  resistance j  the  loebial  discharge  and  tlie  blood-clots  ii:*- 
the  uterine  sinuses  at  the  placental  site  form  e^t:  eel  lent  media  for  bacterxaB- 
growth.     The  very  number  of  the  small  lacerations  increases  the  chanced 
that  any  poison  introduced  may  find  a  congenial  nidus  where  it  can  pro— 
dnc43  a  localised  pathological   process  or  from  which  it  can  spread  anJt 
infect  the  whole  system.      Added  to  thi^  we  have  the  general  weaknesf^- 
and  exhaustion  of  the  whole  body>  which  offers  decreased  resistance  tc^ 
the  attack  of  any  pathogenic  agent*     Thns  it  will  easily  be  seen  that  for" 
the  bringing  about  of  a  normal  pucrperium  pn^phy lactic  measures  plar    i 
the  most  important  part,  and  when  complications  arise  after  a  normal    ' 
labor  ttie  obstetrician  has  always  to  ask  himself  how  far  he  has  been 
resjionsiblc  for  their  existence  and  iu  what  way  his  teclmique  has  beea 
faulty.     Nothing  can  be  more  satisfactory  to  the  physician  than  to  see 
his  j>atient  who  has  just  undergone  perhaps  the  most  severe  trial  and 
suffering  which  she  has  ever  experienced,  regaining  almost  perceptibly 
from  hour  to  hour  her  former  health  and  strength,  and  uolbing  is  more 
painful  to  watch  than  the  course  of  a  puerperal  infect  ion  ^  which  if  not 
fatal  is  always  serious^  and  may  leave  behind  it  irreparable  damage, 
especially  when  he  has  to  confess  that  the  cause  for  the  whole  trouble 
probably  lies  iu  some  apparently  trivial  error,  either  of  omission  or  com- 
mission, which  has  occurred  in  the  course  of  what  should  be  a  physio- 
logtcal  process- 

We  shall  now  take  up  in  detail  the  changes  which  take  place  iu  the 
genitalia  during  the  puer|K*ritim, 

Outlet  and  Vagina.  Iu  primiparie  the  hvmcn  and  the  fourchette  are 
almost  invariably  torn,  and  such  tears  are  of  no  import.  Beeper  lacera- 
tions, especially  those  extending  into  the  perineal  body  or  into  the  bowel, 
though  at  times  not  preventable,  must  always  lie  considered  ns  patholog- 
ical. The  tear  in  the  hymen  is  usually  stellate,  and  after  involution  traces  of 
the  membrane  are  found  in  the  small  bodies  surrounding  the  outlet,  the  so- 
called  caruncidte  myrtiformes.  The  whole  vagina  has  been  dilated  during 
labor,  but,  though  in  all  rases  microscopic  loccmtions  probably  occur,  the 
elasticity  of  the  tissues  of  the  canal  generally  prevents  the  occurrence 
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tny  serious  injury.  The  external  and  internal  parts,  however,  are  always 
more  or  less  contused,  cedematous,  and  hypenemic.  Small  lacerations  usu- 
dlyheal  spontaneously,  if  kept  clean.  The  more  serious  tears,  when  coap- 
ta^OQ  of  the  wounded  surfaces  does  not  occur  spontaneously,  if  neglected. 
Ileal  chiefly  by  granulation  and  cicatrization,  and  may  leave  extensive 
areas  of  scar-tissue  behind  them.  Lacerations  in  the  anterior  wall  of  the 
vagina  may  give  rise  to  troublesome  vesico-vaginal,  urethro-vaginal,  or 
even  vesico-urethro-vaginal  fistulae.  A  vesico-vaginal  fistula  at  the  site 
of  the  vesical  trigone  is  an  especially  troublesome  complication.  Lacera- 
tions in  the  posterior  vault  and  posterior  wall  may  or  may  not  commu- 
nicate with  the  peritoneal  cavity  or  rectum.  Superficial  tears  in  this 
region  are  not  unusual.  An  overstretching  of  the  outlet  or  lacerations 
whidi  have  separated  some  of  the  fibres  of  the  levator  ani  muscle  are 
freqnently  found.  Fortunately,  in  many  cases  it  will  happen  that  at  the 
end  of  the  puerperium  nature  has  rectified  this  condition.  But  in  not  a 
few  instances  the  function  of  the  levator  ani  is  permanently  impaired. 
The  anterior  fibres  of  this  muscle  furnish  the  chief  support  of  the  outlet; 
acting  from  the  two  rami  of  the  pubic  bone  they  pull  the  vaginal  orifice 
upward  and  forward  away  from  the  direct  line  of  intra-abdominal  press- 
ore.  If,  therefore,  the  function  of  these  fibres  be  put  in  abeyance  pro- 
hpse  of  the  vaginal  walls  and  descent  or  prolapse  of  the  uterus  must 
•Imost  certainly  follow.  The  treatment  of  serious  tears  or  overstretching 
of  this  muscle  has  been  discussed  elsewhere. 

Normally  the  small  tears  of  the  vagiiia  soon  heal  promptly,  sometimes 
I7  fii^  intention,  despite  their  continuous  lochial  bath.     More  or  less 
«tensive  cicatrices  may  be  left  behind  to  mark  their  previous  situation. 
The  vagina  becomes  smaller  and  narrower,  and  from  being  smooth  be- 
comes wrinkled,  though  the  rugre  are  never  so  deep  or  as  well  marked  as 
mtheprimipara.    The  swollen,  succulent,  and  hyperaemic  condition  grad- 
nallv  subsides.     Should  there  occur  no  unusual  or  pathological  amount 
of  cicatrization,  the  vagina  at  the  end  of  the  puerperium  will  be  found 
roomier  than  in  the  primipara  and  somewhat  shorter.     The  outlet  will 
be  considerably  larger  than  before,  but  should  be  still  held  up  closely 
Doder  the  pubic  arch  by  the  action  of  the  levator-ani  muscle  and  he 
capable  of  effective  contraction  and  narrowing  by  the  joint  action  of  this 
muscle  and  of  the  constrictor  cunni.     The  rima  vulvjc  should  be  almost 
entirely  closed. 

Uterus.  The  uterus  as  a  whole  immediately  after  labor  is  said  to  weigh 
from  800  to  1000  grammes.  It  measures  from  15  to  20  cm.  in  length, 
and  from  11  to  12  cm.  in  breadth  at  the  level  of  the  Fallopian  tubes. 
The  wall  of  the  upper  uterine  segment  measures  3  to  4  cm.  in  thickness. 
The  uterine  cavity  (sound  measurement)  is  15  to  16  cm.  in  length.  The 
Following  table  shows  the  comparative  measurements  of  virginal  and 
nultiparous  uteri,  made  by  Sappey,  Richet,  and  Hcnning: 


Vitifin. 

Nullipara. 

AluUipara. 

I>englh  of  uieriis 

.    o.s  cm. 

6.2  cm. 

r..,S  cm. 

Width 

.    3  ^    " 

3.9    •• 
2.3    '• 

4.2    " 

ThtckneM 

.     2.1     " 

•j.f)    " 

Vertical  diameter  of  cavity     . 

.     4..-.    " 

('..I    •' 

Capacity  of  the  uterus 

2  to  3     •• 

3tn5     •• 

Iicnf(th  of  entire  organ  in  young 

women 

.■).•'!         " 

Weight  of  virgin  uterus  . 

.     40  iimninics. 
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It  will  be  set* a  from  these  figures  that  the  parous  is  in  all  its  cli men- 
tions somewhat  larger  than  the  virgin  uterus*  The  cervieal  portion  i.^ 
also  shorter  than  lu  the  virginal  couilition*  The  arl>or  vitm  is  partially 
tffaced.  The  sound  nieasnrements  of  the  uterus  during  the  puerperium, 
as  given  hy  Hansen,  uvq  as  follows ; 

Tenth  day  J  8  to  13,5  cm. 

Fifteenth  day,  8,3  to  11,5  cm. 

Third  week,  7.5  to  10.5  cm. 

Fourth  week,  7  to  9*3  era. 

Fifth  week,  G.5  to  9  cm. 

Sixth  week,  6.2  to  9^1  cm, 

Eiglitli  week,  5*6  to  8,5  era. 

Tenth  week,  5.4  to  7,5  cm, 

Immediately  after  the  expulsion  of  the  placenta  the  fundus  of  the 
uterus  should  be  felt  as  the  upper  extremity  of  a  glohular  hotly  half-way  ' 
l)et ween  the  u m hi  1  i c i j s  a u d  t h e  u p j m? r  bo rde r  of  the  i-y m phy sis ,    In  abo u t ' 
six  hours,  how\nx^r,  it  >vill  be  found  to  have  risen  again  and  tt>  be  about 
(ju  a  level  with  the  umbilieus,  or  usually  abi.>ut  11  cm.  above  the  sym- 
physis, the  greatest  breadth  of  the  uterus  at  the   time   Ijeing   about 
10  cm.     From  this  time  it  diminishes  ra|>idly  in  size,  so  that  by  the 
ninth,  tenth,  or  twelfth  day  the  fundus  slionld  be  found  at  the  level  of 
I  lie  upper  border  of  the  symphysis,  the  bwly  of  the  uterus  lying  entiiH?ly 
iu  the  trne  |>elvis*     The  iiteruB  should  at  tliis  time  be  somewhat  ante- 
verted  or  anteflexecL     Involution  aUo  goes  on  in  the  cervical  canal  aud 
in  the  portio  vaginalis,     Immetliately  after  birth  the  cervix  hangs  down 
into  tlie  vagina,  as  a  thin,  Haccid  ring,  in  marked  contrast  to  the  firmly 
contnieted  uterine  Ixxly  above.     Gradually  tlie  tissues  regain  tlieir  clas-J 
licity  aud  the  regt^nenited  portio  vaginalis  contracts*     At  first  I  he  cer-^ 
vieal  canal  measures  7  cm.,  but  already  on  the  second  day  con  traction  has 
l)eguu.     At  the  beginning  of  the  second  week  the  portio  vaginalis  has 
abnut  TCgainetl  its  usnal  size  and  coiisistenee. 

Uterine  Mnsculax  Tissue.  Puring  pregnancy  the  mnscle  cells  are  greatly 
increast^l  in  size,  attaining  from  ten  to  twelve  limes  their  former  length 
and  from  thr^.=^  to  five  times  their  normal  breadth.  Although  the  fact 
was  formerly  much  dis|nited,  it  is  now  generally  recognized  that  there  ia' 
also  a  new  formation  of  muscle  cells.  After  labor,  therefore,  we  liave 
an  enormous  anumnt  of  tissue  wliioh  disap}K'ars,  the  uterus  losing  in  the 
first  two  weeks  about  a  pound  in  weight,  Thi.s  takes  place  as  a  rcsultJ 
of  fatty  degeneration-  It  is  a  well-know^n  fact  that  if  any  organ  or  ]iart 
of  an  organ  in  the  l>ody  is  de]>rived  of  nouris^hmcnt  it  undergoes  fatty 
degeneration  and  subsequently  at  least  partial  absorption.  Now,  the 
strong'  contmetions  of  the  uterus  lessen  the  blood-supply,  and  by  cutting 
off  tlie  nutrition  e^iuse  the  degem^nition  of  the  supt^nibundant  amount  of 
tissue-  It  is  elear»  therefore,  in  the  absence  of  sufficiently  jiowerful  ean- 
traetions  the  uterus  cannot  reacli,  at  least  within  the  normal  time,  the 
a  pprop  r i  at  e  st  at  e  of  i  n  v  ol  u  t  i  o  n . 

It  is  a  disputed  point  whether  or  not  theee  enlarged  muscle  cells  totally 
disappear  aud  are  re]>laced  by  newly  fornu^l  cells.  Home  anthoriiies  hold 
tliat  the  majority,  if  not  all,  of  these  large  cclk  arc  entirely  destroyed, 
and  that  the  involuted  litems  is  made  up  of  new  cells.  The  weight  of 
the  evidence,  however,  seems  to  favor  the  view  that  the  large  cells  undergo.^ 
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degeneration  only  up  to  a  certain  point,  and  that  the  process  then  comes 
to  a  standstill,  so  that  the  atrophy  ceases  as  soon  as  the  cells  have  reached 
their  original  size.  It  is  certain  that  they  do  not  become  quite  as  small 
as  formerly,  or  if  they  do  some  of  the  newly  formed  cells  must  persist, 
since  the  parous  uterus  is  always  somewhat  larger  than  that  of  the  virgin. 

The  connective  tissue  undergoes  similar  changes. 

Utezine  Vessels  and  Nerves.  The  bloodvessels,  lymphatics,  and  nerves 
have  participated  in  the  general  growth  during  pregnancy,  and  have 
increased  in  length  and  diameter.  The  arteries  have  correspondingly 
thicker  walls,  except  in  the  case  of  those  which  ruu  in  the  decidua,  where 
the  walls  are  thinner  than  usual  for  vessels  of  so  large  a  size.  On 
account  of  their  length  they  take  a  tortuous  course,  and  many  communi- 
cate directly  with  veins.  At  the  placental  site  some  of  the  sinuses  have 
been  closed  by  thrombi  in  the  last  month  of  pregnancy.  Those  which 
ranain  open  till  after  delivery  are  closed  by  the  contractions  of  the  .uterus, 
which  bring  their  walls  in  close  apposition,  causing  the  formation  of  a 
dot,  which  later  on  undergoes  organization.  Other  vessels  of  the  uterus 
nndergo  pressure  atrophy,  and  are  finally  obliterated,  the  obliteration  in 
some  cases  being  brought  about  by  excessive  growth  of  their  walls.  In 
examining  sections  of  parous  uteri,  thovse  vessels,  with  much  thickened 
coats,  are  of  ten  met  with  and  in  many  cases  undoubtedly  persist  after 
the  process  of  involution  is  finished. 

Uterine  Mncosa.  The  mucosa,  which  measures  only  a  few  millimetres 
in  thickness,  may  be  divided  for  purpose  of  description  into  two  layers. 
The  inner,  which  is  in  contact  with  the  decidua,  is  very  poorly  provided 
with  elandular  elements,  and  on  section  seems  to  be  made  up  almost 
entirely  of  decidual  cells  with  small  round  mononuclear  cells  resembling 
lymphocytes  scattered  through  it.  This  has  been  termed  the  ^^  cellular 
layer.**  The  outer  layer  is  composed  entirely  of  convoluted  glands, 
w^hieh  give  to  the  sections  a  honeycjonibed  appoamnee.  This  layer  is 
known  as  the  '*  honeycomb''  or  ^^  glandular ''  layer.  The  inner  or 
<*llular  layer  is  for  the  most  part  thrown  off  along  with  the  decidua. 
Of  the  outer  or  glandular  layer,  a  ])ortion  remains  behind,  and  from  it 
the  new  mucosa  or  endothelium  is  formed.  Tiie  process  is  strongly  sug- 
pwtiveof  one  of  transplantation.  The  tubes  of  the  glands  have  retained 
^heirt'pitliojiuni,  so  that  we  have,  as  it  were,  islands  from  wliieh  the  regen- 
^wti.m  spreads,  so  that  what  at  first  was  apparently  a  niw  surface  is 
gnulimlly  covered.  The  tissue  whieh  is  not  utilized  in  the  proce^^s  under- 
P'^*'' fatty  degeneration  and  is  gradually  thrown  off. 

latches  of  ]>ignient  are  found  for  a  considerable  time  in  the  endonie- 
^''I'lin,  especially  at  the  seat  of  the  j)lacenta,  where  they  p(?rsist  longer 
"'^M  elsewhere.  The  ])lacental  site  is  ])robal)ly  the  last  to  receive  its 
protecting  coat  of  epithelium.  This  is  doubtless  du(*  to  ])eculiarities  in 
til'*  histolotrieal  structure  of  the  glandular  layer  at  this  point,  very  little 
triiv  r)f  it  being  seen. 

IW  the  en<l  of  the  fifth  or  sixth  week  the  new  endometrium  is  probably 
('''/iiplete. 

Tubes,  Ovaries,  and  Parametria!  Tissues.  Durinir  pret»;naney  the  tube^ 
an.*  elt>ngate<l  and  somewhat  thickened,  the  parainctrial  tissues  an*  also 
/iy[)(»rtrophi(Ml,  and  all  the  adnexa  are  hy|)era*:nic.  After  delivery  this 
liyjK*r;cinia  subsides  and  a  physiological  atrophy  takes  place  until  tin* 
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organs  regain  approximately  their  original  sixe.  The  corpus  lateum, 
which  may  bc::  still  present  after  labor,  gradually  shrivels,  and  as  tim<f 
goes  on  becomes  more  deeply  embeddetl  in  the  ovary  until  it  finally  dis- 
appears or  can  be  demonstrated  only  by  the  microscope* 

Lochia.    For  the  source  of  the  lochia  we  have  not  far  to  look  whenw* 
c^oiisider  that  we  are  dealing  with  an  extensive  open  wound  and  with  tk 
removal  of  a  eoraparatively  large  quantity  of  detritu?  from  the  tissues  k 
the  course  of  in%^oiution*     From  an  o})en  wound  conies  at  lirst  bltMxl^  and 
similarly  in  this  case  we  have  for  the  first  few  hours  and  days  a  blocdf 
flnidj  the  lochia  rubra  vel  cruej^ta.     The  microscopic  examination  of  the 
secretion  shows  numeroui^  rtd  blood -corpuscles,  portions  of  clots,  aad  ot 
decidual  shreds.     After  a  few  days  tiie  secretion  still  stains  the  napkins 
a  reddish-brown  color,  but  the  f ragmen  t«i  have  a  pale  ycllowisli  apjwar- 
auce.     The  lochia  after  a  week  contain  f^erim]  mixed  vvilh  the  coloring 
ra  a  t ter  o  f  the  b  lood ,  t ojjje  t  he  r  w  i  t h  scat  te  red  fla  t  e  p  i  t  h  e  1  i  a  1  a  n  d  ey  1  i  ml  rii-ai.  * 
cells,  and  are  called  lochia  serosa.    As  the  external  wotinds  gradually  lak^ 
on  granulations,  leucocytes  are  mixed  with  the  secretion.     These  oellB 
are  at  first  few  in  nnraljer,  but  increase  until  after  the  end  of  the  secon" 
week;  the  secretion  is  purulent^  the  lochia  alba  vel  puri^ienki.     Tbe^e 
clianges  take  place  gradually;    approximately  it  may  be  said  that  th^ 
lochia  rubra  appear  for  three  days;  the  lochia  serotm  from  the  thin!  to  th^^ 
eighth  day  contain  much  albumin,  muciDj  fat,  chloridesj  and  phosphnte^^ 
their  reliction  being  alkaline.  In  the  second  week  the  lochia  alba  appea^^ 
containing  leucocytes^  fat,  cholesterin,  and  a  few  connective-tissue  cel|^| 
The  normal  acid  secrt'tions  of  the  vagina  finally  give  to  the  locliia  ^ff 
acid  reaction.     The  flow  frtmi  the  uterus  itself  sliould  always  be  sterile, 
and  for  the  first  day  or  two  the  lochia  normally  contain  no  microorgan- 
isms.    It  is  not,  however,  unusual  for  their  presence  to  be  demonstrable 
in  the  secretion  later^  and  provided  that  they  come  only  from  the  vagina 
their  occurrence  must  not  be  considered  abnormal. 

The  amount  of  the  lochia  has  been  variously  estimated  by  different 
authorB.     Gassner,  quoted  by  Winckel,  gives  the  following  figures: 


Lochia  enienla  .....,,..-*.    1000  BramiBet, 
lAHihia  alba       .       »       .       *       .        .*.«...     206         *' 
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The  amount  necessarily  varies  in  different  eases>  Where  there  is  faulty 
involution  the  lochia  are  more  profuse.  In  nursing  women  the  duration 
of  the  flow  is  generally  shorter  than  in  the  cases  in  which  the  womyu  lIo 
not  suckle  their  children.  Tlie  discharge  diminishes  gradually,  afl'^ 
usually  disappears  entirely  between  tlie  seeond  and  the  sixtli  week. 

After-pains.  The  changes  going  on  in  the  inner  genitalia  are  brought 
about  principally  by  contractions  of  the  uterusj  occnrring  at  more  or  less 
rej^uhir  intervals,  and  whit^h  art  sometimes  appreciated  by  the  patient, 
since  they  produce  what  are  called  *^  after-pains/*  It  is  io  i>e  note«J 
that  primiparte  seldom  complain  much  of  these  pains,  so  tliat  when  they 
are  at  all  marked  some  pathological  procesu*  is  generally  to  he  suspected. 
In  multiparas  they  occur  quite  frequeotly,  but  can  usually  be  easily  con- 
trolled. The  intensity  of  the  after-pains  is  in  inverse  proportion  to  the 
strength  of  the  uterine  contractions  during  parturition,  so  that,  as  a  rule, 
patients  who  have  had  a  speedy,  almost  painless,  labor^  are  apt  to  suffer 
more  during  the  puerperium. 
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TJiine.    Notwithstanding  the  great  activity  of  the  skin  after  labor  the 
vnouQt  of  urine  excreted  by  the  kidneys  should  be  rather  more  abundant 
in  quantity  than  under  ordinary  circumstances.    The  woman  may,  how- 
ever, pass  but  little  urine  at  first,  and  after  the  first  five  or  six  hours  the 
bladder  may  become  much  distended.    Three  factors  contribute  to  bring 
aboat  this  accumulation:  (1)  The  amount  of  urine  passing  into  the  blad- 
der from  the  kidneys  is  greater  than  usual.     (2)  The  expulsion  of  the 
contents  of  the  uterus,  the  child,  placenta,  and  liquor  amnii,  has  removed 
qaitealarge  mass  from  the  maternal  body,  as  a  cousequence  of  which 
the  intra-abdominal  pressure  is  decreased  and  the  abdominal  walls  are 
flaocid,  the  bladder  being  thus  allowed  more  room  to  expand  and  less 
resistance  being  exerted  to  its  distentiou.     (3)  The  woman,  finding,  per- 
haps, that  a  few  drops  of  the  urine  trickling  down  over  small  lacerations 
of  the  outer  genitalia  cause  a  disagreeable  smarting  sensation,  may  thus 
be  led  almost  unconsciously  to  retain  her  urine  as  long  as  possible. 

The  increase  in  amount  seems  to  be  mainly  iu  the  water,  the  urine 
being  of  rather  a  lower  specific  gravity  than  usual.  The  total  amount 
of  urea  excreted  is  practically  unchanged,  the  increase,  if  any,  being  quite 
insignificant  Sodium  chloride  is  present  in  relatively  larger  amounts; 
phosphoric  and  sulphuric  acids  are  both  somewhat  increased.  Peptone 
is  usually  found  in  the  urine.  Its  presence  bears  probably  some  relation 
to  the  involution  of  the  uterus,  since  it  is  found  from  the  second  half  of 
the  first  day  after  labor  to  the  seventh  day.     Winckel  reports  a  case  of 

iPorro's  operation  in  which  it  was  absent.  Acetone  is  said  to  be  a  con- 
stant coQstitutent  of  the  urine  of  puerperal  women.  Albumin  may  be 
found  in  some  cases,  due  to  a  temporary  renal  hyj)er£Bmia,  but  its  presence 
must  be  considered  abnormal,  and  its  persistence  is  always  of  grave 
import.  The  presence  of  sugar  in  the  urine  for  a  few  days  is  not  neces- 
sarily a  serious  symptom,  and  is  commonly  to  be  explained  by  reabsorp- 
ta  of  railk-su"rar  from  the  mammary  s(M*retion.  Its  oajurrence  is  not 
rare  and  is  more  especially  frecjiient  in  oases  in  which  there  is  distention 
'>f  the  breasts  either  from  over-secretion  or  from  failure  on  the  part  of 
the  chilli  to  utilize  the  proper  amount  of  milk. 

Bowels.     Tiie  bowels  are  apt  to  be  shi^tj^ish  at  first,  and  do  not  move 

iiatiirdlly  for  several  days.     This  may  be  ac(H)unted  for  principally  hv  the 

less^'ned  intra-abdominal  pressure.   The  fact  that  the  woman  receives  only 

a  Jiijuid  tliet,  and  that  the  watery  ])arts  are  ^iven  off  in  a  trn^it  measure 

thn>ui:h  the  skin,  and  in  the  milk,  urine,  and  lochia,  leav(\s  little  solid  fecul 

matter  to  be  evacuated,  especially  if  the  bowels  have  l)(»en  well  cleared 

out  bi.*fore  labor.     That  lessened  peristalsis  do(»s  not  play  much  part  iu 

f-msintr  the  constipation  is  proved  by  the  iiw.t  that  the  cx(Tetaare  passed 

along  the  bowels,  the  rectum  being  in  many  cases  enormously  distended. 

Temperature.     In  view  of  the  extensive  changes  wlii(?li  are  going  on  in 

the  body  anil  the  great  amount  of  mat<?rial  to  be  absorbed  and  eliminated, 

it  certiinly  would  at  first  sight  appear  extraordinary  that  the  ]>rocess  is 

not  accompanied  by  grave  pathological  syni])toms.     Under  ordinary  cir- 

eumstiinces  it  might  be  expeetinl  that  the  absorption  of  a  pound  or  more 

of  tissue  which  undergoes  retrogressive  metabolism  would  certainly  give 

rise  to  a  high  temj>erature.     Careful  observations,  however,  based  u])on 

\in\'Z  ex|>erience  have  proved  beyond  douht,  that  normally  the  puerperium 

passc»s  without  fever.     In  the  past  it  was  an  established  Ix^liel'  that  the 
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puerpera  during  the  fi ret  few  days^  especially  when  the  s^^^retion  of  aiilk 
begaOj  mu^t  have  fever.  This  idea  was  reiidei^cKl  mare  plausible  by  tho 
fact  that  not  a  few  women,  especially  priuilparw^  midei^go  no  little  emu-j 
tional  excitement »  The  |min  whicli  accompanies  the  gecrctioo  of  milk^ 
some  difficulty  id  coaxing  the  child  to  nurse,  the  soreness  experienced 
when  it  seizes  tlie  nipples,  all  tend  to  excite  and  worry  the  mother,  espe- 
cially if  she  be  a  primipara.  The  physician  or  nur^  finds  the  pulse 
quit^kenedj  tlie  fac^  red,  ami  the  patient  eom plaining  of  exiiatistion,  and, 
possibly,  of  severe  headache.  Surely  under  these  eireumgtances  it  was 
not  unreasi^nable  to  Bay  that  fever  was  present*  The  clinical  thermoni- 
eterj  however,  has  upset  cntiix^ly  this  opinion- 
There  is  No  Such  Thing  as  Milk  Fever.  The  secretion  of  milk  of  itself, 
be  tlie  brtHist  ever  so  liurd  or  swollen,  goes  on  in  iunumerable  cases  with- 
out a  rise  of  temperature.  Careful  observatlim  has  also  proved  that 
retention  of  milk  does  not  cause  fever.  Elevations  of  temjicrature  may  , 
be  caused  hy  trifling  eircunistanccs,  but  if  the  rise  is  not  very  sHglit  and  ' 
quite  transient  we  are  in  faee  of  some  jMthok^ical  factor.  Zw^eifel  holds 
tliat  a  temperature  of  37,6°  C.  or  37,7°  C,  9^.5^-100°  F.,  in  the  axilla 
]8  always  pathological.  If  the  pttrrpera  has  not  been  mAjedtd  to  hannfut 
injlaenx^s  she  will  have  noJfj?en  iltlkftver  is  traumatic  fa^a^^  and  trau^ 
maiic  fever  meajis  infection. 

It  19  hanlly  pc»s5-ii)le  to  repeat  this  fact  too  often,  for  if  it  is  neglected 
valuable  time  may  be  wa^'^tcd  in  vain  hopes,  when  a  rigid  search  might 
reveal  the  pathological  cause  and  enable  us  at  once  to  institute  measures 
to  rectify  the  conditou. 

The  Pulse.  Afti^r  completion  of  the  third  stage  the  pulse  nstially  deoreaaes 
very  markedly  in  rapitlity.  The  tirst  sound  of  the  heart  often  takes  on 
a  soft  murmur isli  tone.  This  change  may  not  occur  at  once,  but  usually 
takes  place  within  tlie  first  twelve  hours,  the  rate  falling  to  00  or  less, 
and  in  exceptional  instances  to  4U  per  minute.  A  pulse  as  low  as  34  has 
been  recorded.  The  arterial  teiiyion  is  not  increased.  The  duration  of 
thiB  slowing  of  the  heart  varies  in  individual  cases,  being  usually  in 
direct  proportion  to  the  lowness  of  the  nitc.  No  completely  satisfactory 
explanation  of  thi!^  phenomenon  has  been  arrived  at.  Doubt It'ss  the 
complete  physical  and  mental  rest,  coming  as  it  does  after  a  periml  of 
anxiety  and  suffering,  plays  an  important  part,  although  it  does  not  hy 
any  means  of  itself  afford  a  sufficient  explanation.  Olsbausen  thought 
that  tlie  absorption  of  fat  and  the  ])resenco  of  fat  emboli  couhl  accAJUnt 
fi>r  the  slowing  of  tlie  pulse.  It  is  possible  that  the  stasis  octurring  in  the 
abdojuinal  veins  may  account  in  part  for  tlie  slowing  of  the  circulation, 
or  that  the  shutting  off  of  a  great  mass  of  blood  going  to  the  uterus,  by 
relieving  the  heart  of  some  of  its  work,  may  act  in  the  same  way-  Both 
these  theories,  however,  are  rendered  somewliat  unsatisfactory  from  the 
fact  that  the  slowing  of  the  pulse  also  occurs  after  early  abortions,  iu 
which  the  shutting  off  of  the  utero-placental  cireulation  or  stasis  in  the 
abdominal  veins  t*ould  hardly  figure  as  relieving  the  heart  of  much  extra 
work.  The  same  objeetiou  applies  to  the  attempt  to  find  an  explanation 
in  the  increase  of  the  pulmonary  capacity  as  a  consequence  of  the  expul- 
sion of  a  large  abdominal  tumor.  It  is  only  natural  that  the  rate  and 
character  of  the  pulse  of  the  puerpera  may  be  tenipornrily  influenced  by 
vety  trifling  causes. 
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The  Resplratdon.  At  one  time  it  was  held  that  the  pulmonary  capacity 
iras  increased  after  labor.  Modern  investigations,  however,  do  not  bear 
out  thb  assumption.  Out  of  50  cases  examined  by  Vagas  the  pulmonary 
capacity  was  found  to  be  the  same  as  before  labor  in  26  cases.  It  was 
increased  in  17  and  decreased  in  7  cases.  The  character  of  the  rcvspira- 
tioD3  is  not  markedly  altered. 

The  Skin.  Formerly  the  *'  puerperal  sweats ''  were  well  known.  They 
were  noted  especially  during  sleep  and  often  attended  by  what  was 
thought  to  be  a  characteristic  odor,  which  was  probably  dependent  upon 
the  presence  of  fatty  acids,  and  often  accompanies  severe  sweating.  The 
oMer  obstetricians  welcomed  their  appearance  and  regarded  their  absence 
as  a  somewhat  ominous  sign.  At  the  present  day,  now  that  the  close, 
overheated  lying-in  cliamber  has  given  place  to  the  cool,  well-veutilated 
room,  one  rarely  sees  drops  of  sweat  upon  the  forehead  of  the  puerperal 
womau. 

The  skin  of  the  abdomen  sliows  shining  whitish  or  reddish  lines,  which 
italaterdate  become  quite  white,  the  lineuj  albicautes.  Tliese  are  usually 
arranged  in  the  form  of  crescents  running  from  the  groin  toward  the 
nrabilicas,  and  are  far  more  numerous  and  niorc  deeply  marked  below  the 
navel  than  above  it.  They  are  caused  by  overstretching  of  the  skin 
daring  pregnancy  and  the  subsequent  replacement  of  part  of  the  corium 
by  scar  tissue.  Areas  of  pigmentation  which  have  appeared  on  the  face, 
abdomen,  around  the  nipples,  and  elsewhere  on  the  body  during  preg- 
nancy, gradually  begin  to  fade  during  the  puerperium,  although,  as  a 
nJe,  they  do  not  entirely  disappear.  The  areolae  of  pigmentation  around 
tl»e  nipples,  more  marked  in  brunettes,  grow  less  conspicuous,  but  are 
never  entirely  obliterated. 

The  Digestive  Apparatus.    Just  as  the  excretions  of  one  organ  serve  to 

nourish  other  organs,  it  is  not  improbable  that  a  considerable  amount  of 

the  products  of  the  involution  going  on  in  the  genitalia  is  utilized  as  food 

for  the  other  tissues  of  the  body;  but  that  all  are  not  so  used  is  proved 

l>7the  fact  that  peptone  can  be  demonstrated  in  the  urine.     The  j)ower 

of  the  digestion  of  solid  food  is  for  a  time  enfeebled.     Thirst  is  usually 

priwent,  and  is  easily  accounted  for  by  the  great  drain  of  water  from  the 

body  in  the  increased  perspiration,  the  lochia,  the  milk,  and  the  urinary 

••^ernetion.     The  sluggishness  of  the  bowels  has  already  been  referred  to. 

Loss  in  Weight.     As  elimination  excecnls  ingestion,  it  is  self-evident 

that  the  puerjKjral  woman  must  lose  considerably  in  weight.     The  amount 

lo»t  has  been  variously  estimated  as  from  oncvtwelfth  to  one-eighth  of 

the  entire  body-weight  in  the  first  seven  days.     Non-nursing  women  and 

primipane  lose  less  than  nursing  mothers  and  multipur?e,  the  loss  being 

actually,  though  not  relatively,  greater  in  proportion  to  the  normal  body 

weight.      Under  ordinary  circumstances  the  diminution  should  cease  at 

llie  latest  by  the  ninth  day. 

Lactation.  The  breasts  for  a  short  time  after  labor  afford  a  secTCtion 
similar  Uy  that  which  they  ccmtained  during  pregnancy.  This  early  milk, 
or,  as  it  is  callcil,  **  ex)lostrum,''  is  a  whitish  or  faint  yellowi.^^h,  viscid 
fluid  res(»mbling  milk,  but  differs  from  it  ch(unically  in  being  richer  in 
suirar,  fat,  and  salts.  It  seems  to  have  a  laxative  effe(!t  upon  the  child, 
and  sweeps  away  the  meconium  from  the  bowels.  This  action  has  been 
attributcu  to  the  separate  or  collective  effect  of  the  excess  of  the  several 

17 
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ingredients*  One  author  advances  the  view  that  it  acts  by  its  mdigesti- 
bility*  Microscopically  it  differs  from  milk  in  containing  the  80*mlkj 
*'  colostnim ''  cell,  which  is  nothing  more  nor  less  than  a  large  epitheliti 
cell  studded  with  fat  globules.  The  fat  globules  of  the  colostrum  are 
not  as  uniform  in  size  as  those  of  milk. 

The  true  milk  secretion  begins  about  the  second  day  or  oot^sionailj  oij 
the  tliird  day.  The  breastis,  which  have  already  enlarged  during  preg- 
nancy, become  etill  more  tense  and  swell  lo  such  a  degree  that  thevare 
often  very  sensitive,  and  may  be  the  seat  of  considerable  pain.  Tliepiii 
and  euKitional  disturbaneej  especially  if  there  is  trouble  in  making  the 
infant  take  the  breast,  may  give  rise  to  a  slight  elevation  of  tempemunt. 
The  soH^alled  milk  fever^  a  myth  of  the  prebacterial  stage  of  medical 
knowledge,  has  l>een  discussed.  Microscopically,  human  milk  is  t^^ento 
consist  of  minute  oil  globules  of  rather  uniform  size,  floating  in  a  irantr 
parent,  colorless  plasma.  Human  milk,  like  that  of  all  other  animaK 
18  an  emulsion.  The  emulsifying  agent  is  an  albuminoid,  the  cageitj. 
The  plasma  contains  milk-sugar  and  inorganic  salts.  The  fats,  aupr, 
and  casein  are  produced  from  the  cells  of  the  acini  of  the  glands.  The 
liquid  portion,  the  plasma^  is  obtained  from  the  blood.  As  regards  iu 
chemical  constitution,  milk  varies  in  different  women  or  at  different  times» 
and  even  in  the  two  breasts  of  the  same  woman.  The  approximate  diem* 
ical  composition  of  rich  human  milk  is  ghown  in  the  following  table: 

Wfcter ,..Sft9per  eent 

Soa«!a ll.l       - 

CiJidll     ..,*,*. a,82      " 

P»t  ........ 266      •• 

Min^^Bug&T    .     ,     ,     . »      .    4Si    '* 

The  f|uantity  of  milk  secreted  varies  also  in  different  women  and  at 
different  times.  During  the  first  three  days  the  whole  amount  mar  be 
between  60  and  200  cc,  but  the  quantity  rises  rapidly^  until  by  the 
ninth  day  400  to  450  cc.  are  being  secreted  daily.  The  chamcter  of 
the  milk  is  alt<*red  by  various  conditions  of  the  mother.  Certain  medi- 
cines when  given  the  mother  are  given  off  almost  unchanged  in  the  milk 
secretion,  and  may  seriously  disagree  with  the  nursing  child.  It  \m 
been  found  also  that  mental  or  pnysieal  disturbance  in  tlie  mother  may 
so  alter  her  milk  so  as  to  render  it  unwholesome.  The  rcapj>earanee 
of  the  menstrual  function  makes  a  change  in  the  character  of  the  milk 
The  distarkince,  however,  is  usually  temporary,  and  subsides  immediately 
after  the  menstrual  i>eriorL 

In  women  who  do  not  suckle  their  children  milk  accretion  goes  on  for 
a  couple  of  days;  during  this  time  the  colostrum  corpuscles  gradually 
decrease,  but  again  show  a  relative  increase.  The  breast  undergoes  a 
physiolot^ical  atrophy*  the  secretion  gradually  becomes  less,  until  at  the 
end  yf  from  fourteen  to  sixteen  days  it  practically  ceases. 

The  peri  ml  of  lactation  may  be  said  to  last  for  almost  one  year,  though 
at  the  end  of  the  sixth  or  eighth  month  the  ciuantity  and  quality  of  the 
milk  secreted  often  begin  to  fall  off*  Some  women  nurse  their  children 
far  into  the  second  year,  but  the  nutritive  properties  of  the  milk  are  of 
uecessi^  very  jKK>r, 
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Care  of  the  Puerperal  Woman. 

^membering  that  the  paerperium  after  a  properly  conducted  labor  is 
a  natural  condition^  it  remains  for  the  obstetrician,  while  abstaining  stren- 
uously from  meddlesome  interference  with  nature,  to  take  such  precau- 
tioosas shall  prevent  the  physiological  from  merging  into  the  pathological 
upon  which  it  so  nearly  borders  in  these  cases.  The  main  treatment  may 
conveniently  be  discussed  under  three  beads :  (1)  proper  nutrition;  (2) 
absolute  rest  of  body  and  mind;  (3)  proper  hygiene  with  aseptic  treat- 
ment of  the  wounded  parts. 

Hoarishment.  Liquids  should  be  given  for  the  first  two  or  thrae  days. 
Milk  is  the  best  food,  but  an  occasional  cup  of  beef -tea,  clear  soup,  or 
weak  cocoa  is  often  very  grateful  to  the  patient.  For  thirst,  water  must 
be  principally  given,  but  a  cup  of  tea,  if  the  patient  expresses  a  desire 
for  it,  will  do  no  harm.  After  the  third  day  a  gradual  return  to  the 
usual  diet  may  be  made.  After  the  firet  week  extra  nourishment,  prefer- 
ablyin  the  shape  of  milk  between  meals,  should  be  allowed.  Malt  liquors 
or  wines  are  usually  unnecessary;  if,  however,  the  woman  is  habituated 
to  a  moderate  use  of  them  they  may  be  allowed  in  very  small  quantities. 
The  patient's  own  tastes  may  be  consulted  and  will  usually  serve  as  a 
guide  for  the  diet  to  be  given,  provided  nothing  too  heavy  or  manifestly 
indigestible  be  desired.  If  the  patient  is  fond  of  eggs  they  form  a  very 
nourishing  food,  and  can  be  given  to  her  prepared  in  a  number  of  different 
appetizing  forms. 

Bast    The  puer[>era  should  have  complete  bodily  and,  what  is  just  as 
important,  al>solute  mental  rest.    After  remaining  quiet  for  a  few  minutes 
after  flie  completion  of  the  third  stage  of  labor,  the  mother  usually  desires 
to  see  her  child.     This  wish  may  generallv  be  gratified ;  but  as  soon  as  pos- 
sible after  the  linen  has  been  changed  and  she  lias  been  made  comfortable 
the  rDom  should  be  moderately  darkened  and  the  ]>atieut  should  be  left 
to  sleep.    After  she  awakes  the  infant  may  b(»  put  to  the  breast  for  a  few 
minutes.     For  the  first  two  or  three  days  the  woman  should  be  kept  flat 
on  her  back,  with  the  liead  only  a  little  raised  on  a  small  ])illow.    When 
nui^^ing  the  infant  she  may  assume  the  lateral  position,  if  this  is  found  to 
he  more  convenient,  but  all  sudden  changes  of  i)osition,  especially  the 
sudden  arising  into  a  sitting  or  standing  posture,  for  the  first  few  days 
must  l>e  strenuously  avoided.      Neglect  of   such   j)recautions  has  not 
infrequently  been  followed  by  fatal  syncope.      After  the  uterus  has  had 
time  to  contract  firmly  and  the  sinuses  have  l)een  jxjrnianently  closed, 
the  danger  becomes  minimized;  but  it  is,  nevertheless,  advisable  to  avoid 
auy  sudden  change  of   posture  for  some  time.     It  is  well  to  secure 
greater  sjifety,  even  at  the  expense  of  a  little  discomfort,  and  for  the 
first  few  days  not  to  allow  her  to  rise  even  to  pass  urine  or  to  have  a 
movement  from  the  bowels;  for  this  purpose  she  should  Ixi  induced  to 
use  the  bed-[>an.      It  is  not  uncommon  for  patients  to  experience  con- 
siderable difficulty  in  passing  the  urine  while  in  the  recumbent  position; 
this,  however,  may  generally  be  obviated  by  ap])lying  a  warm  wet  aseptic 
<ijmppe88  to  the  vulva.    Occasionally  the  sound  of  a  little  water  trickling 
into  the  bed-|Kin  will  have  a  salutary  effect.    If  no  urine  1ms  been  passed 
fi>r  over  eight  hours,  and  the  various  simple  expedients  luive  faih'd  to 
(^luse  the  patient  to  urinate  voluntarily,  she  will  have  to  be  catheteri/ed. 
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Glass  catheters  are  cheap,  and  if  broken  can  readily  be  replaced.  They 
are  letter  than  those  of  other  material,  since  they  can  easily  and  certiialy 
be  kept  aseptic.  Before  and  after  use  they  should  be  thoroughly  elfansed 
with  hot  water,  and  in  the  intervals  raay  be  kept  in  1:40  carbohe-aoid 
eohitian.  Before  being  n.sed  the  catheter  is  rinsed  thoroughly  in  sterilised 
water  in  order  to  free  it  from  the  carbolic  acid.  Catheterissation  demaiidg 
complete  exposure  of  the  parts,  and  as  thorough  asepsis  as  p<j:^ililr. 
Without  the  former  the  latter  in  iuipossiblcj  and  catheterization  m\m 
the  bedclothes  is  inadmissible.  A  little  taet  will  generally  sotlitv  h\ 
overcome  the  objections  of  any  patient  who  has  been  accustomed  Uj  (W 
old  method  and  who  may  feel  a  little  sensitive  about  the  pro<*edure,  Tlic 
external  genitals^  more  particularly  the  jwirts  immediately  uhuiiid  tlie 
meatus,  should  be  cleansed  from  lochia  and  the  labia  be  held  apart  while 
the  catheter  is  being  introduced.  These  precautions  are  nccessarv  every 
time  c>atheterization  is  employed  if  we  wish  to  provide  against  the  ehaucjes 
of  setting  up  what  may  probably  be  a  serious  cystitis,  Wht*n  it  has  bctti 
found  nec-essary  to  draw  off  the  urine  the  catheter  should  be  usetl  once, 
and  as  soon  as  the  bladder  begins  again  to  be  moderately  distended  tk 
patient  should  be  urged  to  make  se%^eral  efforts  at  emptying  the  bladder 
epontaneously.  If  she  is  unsuccessful  in  her  attempts  she  shnulJ  not 
be  allowed  to  go  more  than  eight  hours  w*ilhout  having  her  h ladder 
emptied.  In  a  few  cases  repeated  catheterization  will  be  forced  upop  My 
but  we  should  not  fail  to  do  our  utmost  to  obviate  the  necessity  as  soon 
as  possible. 

The  bowels  should  be  opened  by  the  third  day.  This  is  best  aocom- 
plished,  if  it  does  not  occur  spontaneonslyj  by  some  simple  enema,  pret- 
enibly  of  soap  and  water.  Should  this  prove  ineffectual,  and  lai^ 
masses  of  feces  be  present  in  the  rectum,  three  or  four  ounces  of  sweet 
oil  niay  be  injected  carefully  and  allowed  to  remain  for  half  an  hour, 
after  which  another  simple  enema  may  bo  given*  A  dose  of  castor  oil, 
given  in  capsules  if  preferred,  will  generally  aid  very  much  in  bringing 
a bon t  a  sat isf ac tory  res u It .  Care  sliou  1  d  be  exe rci sed  in  giving  med ioi aes 
to  the  nursing  woman,  since  many  dritgs,  notably  the  minerals  and  rhu- 
barb, are  excreted  partiidly  in  the  milk  f^cretioUj  and  may  thus  disturb 
the  digestion  of  the  child.  Salts  are  not  recommended  in  these  cas^ 
because  they  are  supposed  to  diminish  the  secretion  of  milk;  in  many 
instances,  how^ever,  especially  when  there  is  abnndancc  of  milk,  they  secox 
to  act  welL 

Perfect  mental  rest  is  of  the  greatest  importance  to  the  puerperal 
woman,  A  short  nap  will  do  more  to  strengthen  and  invigorate  her  ihaa 
any  amount  of  congratulations  on  the  pirt  of  relatives  and  friends*  With 
the  exception  of  the  husband  or  mother,  who  may  be  allowed  to  remain 
if  their  presence  setmis  to  quiet  and  comfort  the  patient  and  does  not 
interfere  with  her  rest  and  sleep,  all  other  visitors  should  be  rigorously 
excluded*  The  child  should  not  be  kept  near  enough  to  disturb  her 
by  its  cries,  and  should  under  no  circumstance  be  allowed  to  sleep  in 
the  same  bed  with  its  mother.  If  this  rule  M^ere  always  carried  out  the 
rate  of  mortality  from  **  overlying''  would  be  considerably  diminislicd. 
Until  she  has  regained  herstrengtli  the  patient  should  be  kept  free  from 
alt  household  cures*  These  should  be  delegated  to  the  nurse  or  some 
otiier  competent  persoUp    The  anxieties  and  troubles  of  others  should  not 
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be  bpTtight  to  her  for  gjnipathy.  Excessive  joy  or  grief  has  not  infre- 
quently loused  death  in  puerperal  wuraen.  Mental  emotion  has  been 
knowQ  tu  briu^  about  inhibititin  of  the  contractions  of  the  titeriiSj  and 
tlius  to  cause  dangerous  Hoodiug,  and  even  if  it  doe^  not  produee  serious 
frmptoais,  excitement  always  interferes  with  tlie  proper  progress  of 
iH^!iviilii!k^eui*e, 

Tke  Lying-in  Eocnif  whenever  it  is  possible^  should  be  in  some  quiet 
prluf  the  house  as  far  removed  as  possible  from  the  noise  of  the  house- 
JiLtlJ  and  street.  It  should  be  well  lighted  and  airy,  but  should  be  so 
arraaijwl  that  it  can  be  abided  when  necessary,  since  a  partially  darkened 
roam  is  aiore  productive  of  rest  atid  sleep.  The  light  should  never  strike 
ilitfctlr  into  the  pattent^s  eyes^and  there  should  be  no  perceptible  draughts. 
Veotiiation  should  be  so  arranged  that  no  one  on  entering  should  be  able 
10  detect  any  odor.  The  temperature  should  be  kept  steadily  between 
^^  and  70^  F.  No  noise  or  disturbance  should  be  jmrmitted.  A.t  no 
time  iDUst  the  lying-in  room  be  made  a  general  meeting  place  for  a  large 
dpcleof  relatives  and  friends.  The  woman's  linen  and  the  bed  should 
lie  kept  scrupulously  clean.  Frequent  changes  of  the  napkins  and  bed 
lloen  &hmild  be  made*  This  can  be  done  readily,  without  disturbing  the 
patient  J  by  making  use  of  draw  sheets. 

Aft«f  pains.     In  primipar^e^  as  has  been  said,  the  after-pains  are  rarely 
^^'ereenough  to  demand  interference.    In  multiparse^  on  the  other  hand, 
jhejmav  be  very  annoying  and  may  seriously  discommode  the  patient, 
interfering  with  sleep  and  rendering  her  miserable.    Under  such  circum- 
•  jiWili  fiotoe  treatment  must  be  institutotl,     Tbe  physician  should  never 
'  IflKerany  discomfort  of  his  patient  as  too  trivial  for  his  serious  atten- 
tion, am]  althougli  at  times  he  may  not  think  it  wise  to  have  recourse  to 
<lfags  l^i  her  relief,  he  will  not  hesitate  to  employ  them  whenever  the 
^itiiaiion  demands  it.     Opium  or  its  alkaloid^  morphine,  relieves  jmins 
mom  effectually  than  any  other  drug  in  the  Pharmacopma^  but  is  not 
alwav&well  tolerated.     Chloral  alone,  even  in  comparatively  large  doses 
af  15  or  30  gniiuSj  is  not  very  efficacious  in  relieving  pain,  although  its 
tfeet  is  quieting.     Some  such  combination  as  the  following  generally 
^  ^ery  well : 

IMotptllDBfllllpllStlt      ,          .....                              .         ,         .     ff.  Ms^ 
CtiloiEl  li jdmte fff.  ID^O 
mides  are  practically  worthless  against  acute  pain.     They  act  slowly 
very  feebly.     Antipyrine,  aDtifcbrine  or  acetanilid,  and  phenacetin 
I  ^cmaidembie  analgesic  action  and  are  occasionally  of  service.    Their 
should,  however,  in  no  case  be  prolonged,  as  they  are  all  depressants 
mud  are  .said  to  interfere  with  involution.     Should  opium  be  given  it  is 
oeaflRiy  to  keep  it«  constipating  action  in  mind  and  be  governed  accord- 

Dare  of  the  Genitalia.  If  the  labor  lias  been  normal  and  no  instruments 
iftvc  lM?eu  asi^d^  and  no  inoautious  or  too  frequeut  vaginal  examinations 

ivc  been  made,  it  is  mfe  to  assume  that  the  condition  of  the  genitalia 

phyj*io logical,  and  eonsw|Ueutly  demands  only  rigiil  asepsis  to  keep  it  so. 
K«»  vaginni  douches  are  utx^easiiry  after  the  completion  of  the  tliird  stage. 
iriie  vuK'tt  shmild  be  washed  off  with  a  stream  of  sterilized  w*aterj  its 

tion  iH'ing  aided  by  gentle  f rietion  witli  sterili^.ed  fingers  or  pledgets  of 
ICeriliJe^  cotton  held  in  the  forceps,  and  should  then  Ije  protected  by  a 
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generous  dressing  of  sterilized  cotton  or  gauze.  The  dressiogs  iho«W* 
be  changed  every  hour  or  two  for  the  first  six  or  eight  hours,  and  durint^ 
the  next  day  every  three  boiirsp  After  this  they  should  be  changed  tJirve 
or  more  times  daily,  according  to  the  amount  of  soiling.  When  the  dre<5- 
iugs  are  removed  the  external  genitals  should  be  cleansed  of  lochia^  aiid 
should  then  l>e  washed  with  an  antiseptic  solution,  which  in  turn  sfaouJJ 
be  removed  >vith  sterilized  water.  For  this  purpose  under  ordinary df- 
eumstances  a  saturated  solutiDn  of  boric  acid  acts  best.  A  I  to  20iXJor 
SOW  solution  of  bichloride  might  be  uaedj  provided  one  could  be  ^jure 
that  none  of  it  was  allowed  to  enter  the  vagina.  In  view  of  the  fact  thit 
considerable  danger  of  mercurial  poisoning  exists,  it  is  better  to  make  «m 
of  some  less  toxic  antiseptic*  A  2  per  cent*  or  a  1  per  cent,  solutiou  of 
creolin  may  be  employed^  but  the  odor  may  render  its  use  disagcteable 
to  the  patient,  Should  the  discharge  become  fetid,  antiseptic  doudiei 
may  be  ciilled  fon  Bichloride  of  mercury  and  carbolro  acid  are  dangemos 
in  the  condition  in  which  the  vagina  and  uterus  are  at  this  time,  but  miT 
be  employed  with  caution  In  weak  solntious  and  when  carefully  c^ntroM 
by  the  physician.  A  1  per  cent,  solution  of  lysol,  a  2  per  cent,  solution 
of  creolin,  hydrogen  peroxide  in  full  strcngthj  diluted  chlorine  water^  and 
permanganate  of  potash  in  weak  solutions  have  their  advocates.  Shotild 
the  woman  show  evidences  of  infection  the  case  ceases  to  be  physiologii'sl 
and  becomes  patliologieal.  The  proper  coarse  to  be  pursued  under  such 
circumstances  will  be  found  in  the  set^tion  on  the  Pathology  of  the  Pue^ 
periiim* 

Kursing  the  Ohild.  Four  or  six  hours  after  labor,  after  the  mother  \m 
been  refreshed  by  a  good  sleep,  the  child  may  be  put  to  the  breast  for  a 
few  minutes,  and  tiien  for  two  or  three  day$,  until  the  secretion  of  milk 
is  established,  at  intervals  of  four  hours,  after  which  it  should  he  nursed 
every  two  hours  from  6  a.m*  to  10  P.M*  In  this  way  tlie  child  reeeivci 
nourishment  nine  times  in  the  twenty-four  hours,  and  the  mother  can 
obtain  seven  huurs  or  more  of  uninterrupted  sleep.  Occasionally  oue 
nursing  at  ni<i;ht  is  Decessury*  Without  regularity  in  nursing  it  is  hardly 
possible  for  either  mother  or  child  to  do  well,  and  many  cases  of  severe 
debility  and  aniemta  in  nursing  w^omen  are  due  mainly  to  over-frequency 
in  nursing,  while  the  stomach  of  the  child,  from  want  of  rest  and  im- 
proper nuiility  of  the  milk,  is  also  seriously  disturbed.  The  nipples  should 
be  gently  cleansed  after  and  before  ^tch  nursing  with  a  saturated  solution 
of  boric  acid,  and  should  then  be  dried  by  patting  with  some  soft  alssorb- 
cnt  materiah  No  rubbing  should  be  employe*!.  Sfiould  the  nipples  lead 
to  become  sore  or  cracked,  inunction  with  a  little  cacao-butter,  after  each 
nursing  and  cleansing,  may  do  valuable  service  by  protecting  them  from 
the  air  and  by  softening  and  rendering  the  skin  more  pliable.  The  mother 
may,  perhaps,  be  unwilling  to  suckle  the  child,  but  when  no  contra  indi- 
cation exists  she  should  be  persuaded  to  do  so  for  her  own  sake  and  for 
the  child's  welfare.  The  act  of  suckling  promotes  involution  in  the  geni- 
talia thmugh  reflex  nervous  action,  and  thus  the  mother  is  benetited.  For 
the  infant  no  food  is  so  suitable  as  its  raothePs  milk,  and  thus  tlie  child 
is  benefltedp  There  are,  however,  certain  conditions  in  which  nursing 
the  infant  may  be  impossible  or  inadvisable.  In  cases  in  wrhicli  the 
mother's  health  is  very  feeble  lactation  might  he  too  serious  a  drain  upon 
her.  Under  such  circumstances  it  will  be  better  for  the  infant,  too,  to  pro- 
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liibit  suckling,  as  the  mother's  milk  will  almost  certainly  be  defective  in 
quality  or  quantity,  and  probably  in  both.    A  tuberculous  mother,  even 
when  comparatively  strong,  should  not  suckle  her  child,  for  fear  tliat  she 
might  infect  the  infant.     This  same  rule  applies  also  to  cases  in  which 
the  woman  has  contracted  syphilis  late  in  pregnancy,  since  it  is  just  pos- 
sible that  the  child  may  not  be  syphilitic.     If,  however,  the  disease  was 
iDocalated  previous  to  or  at  the  time  of  conception  the  child  should  be 
8ackied  by  its  mother,  unless  other  contraindications  exist.     It  is  not 
right  to  subject  a  non-syphilitic  wet-nurse  to  the  risk  of  infection  by 
ilLwing  her  to  suckle  the  infant  of  a  syphilitic  mother,  even  should  all 
signs  of  syphilis  in  the  child  be  lacking.     The  condition  of  the  breasts 
may  contramdicate  nursing  the  child;  inversion  of  the  nipples,  cracked 
nipples,  mastitis,  or  defective  secretion  may  render  suckling  impossible 
or  inadvisable.    Defect  in  the  quality  or  quantity  of  the  breast-milk  will 
quickly  make  itself  apparent  by  the  fact  that  the  child  does  not  thrive 
or  gain  in  weight  as  it  should,  even  if  it  shows  no  signs  of  serious  diges- 
tive disturbance.     Moderate  ^^over-feeding''  of  the  mother,  combined 
with  general  tonic  and  supporting  treatment  and  proper  hygienic  measures, 
will  often  rectify  this  faulty  condition.     It  is.  of  course,  necessary  to  see 
that  the  over-feeding  does  not  go  far  enough  to  injure  the  woman's  diges- 
tion. The  exhibition  of  drugs,  of  which  there  is  so  long  a  list  under  the 
heading  of  galactagogues,  rarely,  if  ever,  does  any  good.     In  many  cases 
the  use  of  them  undoubtedly  does  harm.     Strychnine,  iron,  and  quinine 
in  tonic  doses  are  frequently  beneficial.     It  is  well  to  order  a  certain 
amount  of  milk  at  intervals  during  the  day;  if  taken  between  meals  it 
often  agrees  better.   Malt  liquors  or  extract  of  malt  in  moderate  doses  suits 
some  patients.    Somatose  is  believed  to  be  useful.    Thyroid  extract,  gr.  j, 
three  to  five  times  daily,  is  said  to  improve  the  quantity  and  the  quality 
of  tLe  milk.   Inversion  or  retnietion  of  the  nipples  should,  as  far  as  pos- 
nWe,  have  been  rectified  durinjL^  the  later  months  of  pregnancy.   Cracked 
(»riiiwure<l  nipples  should  be  kept  senipuloiisly  clean,  washetl  frequently 
Willi  a  sutunited  solution  of  horic^  aeid,  and  anointed  with  (;aeao-butter 
over  which  a  protective  film  of  the  eompound  tincture  of  benzoin  may 
lie  aj)plied.      A  well-fitting  nipple-shield  is  often  a  fj^reat  comfort  when 
tiie  act  of  suckling  irritates  the  nipples.      l\\  the  more  severe  eases  the 
hreasts  may  be  drawn  by  means  of  a  breast-})ump  and  the  milk  <riv'en  to 
the  child  with  a  s[)()(>n  or  medieine-dropper.   ^lastitis  or  mammary  abscess 
generally  renders  the  milk  unfit  food  for  the  infant.      Should  the  breasts 
lx.*ctmie  [>uinful  from  over-distention,  or  shoidd  their  increased  weight 
pnKluce  irritation  or  disagreeable  sensations,  a  compressing  or  supporting 
tiandage  may  be  applied.      A  wide  roller-bandage  properly  applied  will 
answer  the  purpose  as  well  as  a  specially  made  breast-l)ind(»r  when  the 
latter  cannot  be  procured.     Saline  cathartics  and  moderation  in  the  use  of 
liquids  will  aid  in  diminishing  over-distention  from  profuse  secretion, 
W  here  the  child  is  puny  and  does  not  draw  enough  milk  to  relieve  the 
gland,  the  breast-pump  may  be  made  use  of. 

When  for  any  reason  it  is  proper  that  lactation  be  brought  to  an  end 
<luring  the  puer|)erium,  the  application  of  a  ])ropcr  bandage  to  the  breasts 
and  moderation  in  the  use  of  liquids  generally  answer  every  purpose. 
The  woman  will  probably  experience  some  ])ain  in  the  breasts  for  several 
days,  but  this  under  ordinary  circumstances  soon  subsides  and  the*  glands 
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uiidergii  ipvnlutioiu  Oci^aiJionally  it  may  be  necessary  to  give  salu 
eatliartics*  Atropiue  ami  iodide  uf  poiasskuti  are  Hitmngly  ret-ummoude^ 
by  various  aiitliors.  Of  the  latter  5  to  15  graios  may  be  given  in  water, 
carbotmted  water,  or  inilk  tlu^ee  times  a  day,  Hirt  prefers  In  give  \\m 
drug  m  hot  milk.  The  syrup  of  saraaparilla,  in  wliieh  it  is  bo  frequt-nily 
given,  add:^  io  tio  way  to  its  effiaicy,  and  the  eortibinatioEi  makei^  a  tiau^ 
Otis  mixture,  which^  strange  to  say,  however,  is  not  disagreeable  to  mm 
jmtients. 

The  Visits  of  the  Physician*     Tlie  physieiati  after  the  eampletion  l. 
labor  should  always  remain  withiu  call  until  the  uterus  has  firmly  eon 
tracted  and  all  immediate  danger  of  hemorrhage  has  passed.     He  shtniM^ 
see  tliat  the  patient  is  im  eomfortable  as  possible^  and  so  order  arransrt- 
ments  that  she  will  get  the  neceasary  quiet  and  refreshing  sleep*     Tin* 
child's  condition  should  have  been  examined  icto^  and  any  defect*  in 
formation  should    have    been  noted.     The   umbilieal    eortl   should  ht 
ins|iec^ted  to  make  sure  that  it  is  in  order  and  that  the  ligature  hay  uol 
slipped*    Just  before  leaving  the  physician  should  give  clear  and  distinct 
orders  to  the  nurse  in  charge  concerning  the  manajj^emcnt  of  the  woDiao 
and  child.     These  may  be  put  in  writing  if  thought  advisable,     A  visit 
should  be  made  within  twelve  hours  after  lalKir,  and  at  that  time  l>oih 
tnoiher  and  child  should  be  examined  careftdly  to  see  tliat  all  is  going 
well     The  physician  himself  should  note  tlie  temperature,  pulse,  and 
respiration,  keeping  In  mind  tlie  ease  w^ith  whith  injurious  dislentiouDf 
the  bladder  can  occur  and  the  fact  that  the  passing  of  urine  is  often 
reported  with  a  too  full  bladder  and  may  simply  mean  an  overflow  (enu- 
resis paradoxa)*     Tlie  state  of   the  akin,  the  digestive  apparatus,  the 
amount  and  character  of  the  fmid,  the  condition  of  the  uterus  and  the 
locliia,  must  all  be  inquired  into.     The  woman  must  not  be  allowed  to 
bcHXjme  constipated.     After  the  third  day  she  should  have  a  daily  bowd 
passage.     The  condition  and  welfare  of  the  child  must  not  l>e  foigtitten* 
Inquiries  must  be  made  as  to  whether  it  has  been  ftd  or  suckled,  whether 
it  is  thriving  and  gaining  weight  or  not,  and  about  the  condition.^  of  its 
various  functions.    The  nurse  stiould  be  directed  to  keep  for  the  reference 
of  the  physteiao  a  record  of  tem|jerature,  pulse,  and  respiration,  of  the 
bowel  passages  of  both  mother  and  child,  and  of  the  number  of  feedings 
of  the  child.     Anything  else  which  she  may  deem  of  importance  for  tlie 
treatment  of  the  case  should  be  duly  reported.     Teniperatnn.%  pulse,  aud 
respiration  should  be  taken  three  times  a  day  for  tlie  first  wtt^k;  after 
that  twice  a  day  suffices.     For  the  first  week  the  physician  should  umke 
a  daily  visit,  after  which  time,  providing  the  nurse  be  competent  to  care 
for  the  ease  properly,  it  will  be  sufficient  to  see  the  patient  every  second 
or  third  day<     The  patient  should  not  be  allowed  to  get  up  until  the 
change  is  sanctioned  by  express  order  of  the  physician,  and  she  must 
continue  under  his  observation  until  convalescence  is  fully  established. 

Tardy  In volation.  W he n  tli e  p rog ress  of  i n  v ol  u  ti on  is  abo on i ml  I y  s lo  w 
it  may  be  promoted  by  the  use  of  friction,  faradism,  t*r  small  doses  of 
ergot,  Hot  vaginal  douching  is  useful,  but  this  is  a  matter  which  vm\ 
seldom  be  trusted  to  the  nurse. 

Friction  is  applied  to  the  uterus  by  the  nurse  in  the  same  manner  as 
in  the  thiixl  stage  of  labor.  The  hand,  laid  flat  on  the  al>domcn,  moves 
llie  abdominal  wall  with  it  in  a  circular  direction  over  the  anterior  surface 
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of  the  uterus.  The  treatment  is  continued  for  ten  or  fifteen  minutes 
twice  daily. 

Faradism  may  be  applied  through  the  uterus  from  side  to  side^  the 
electrodes  resting  on  the  abdomen^  or  one  on  the  abdomen  over  the  uterus, 
tnd  the  other  over  the  upper  sacral  region.  The  current  need  not  be 
iitrong  enough  to  cause  pain. 

Ergot  in  doses  of  ten  or  twenty  minims  three  times  daily  is  frequently 
of  senioe. 

A  hot  vaginal  injection  at  a  temperature  of  48.8°  C,  120°  F.  and  re- 
peated twice  daily  is  effective.  Douches,  however,  should,  as  a  rule,  be 
administered  only  by  the  physician  and  with  extreme  aseptic  precautions. 

A  frequent  cause  of  tardy  involution,  and  which  may  pass  unsuspected, 
is  a  mild  infection  of  the  endometrium.  In  such  cases  curetting  is 
geneially  required.  Curetting  on  this  indication  alone  is  seldom  ad- 
visable earlier  than  the  third  or  fourth  week  of  the  puerperium. 

Diqilacement  of  the  Uterus.  The  uterus  sometimes  becomes  retro  verted 
or  retroflexed  in  the  latter  part  of  the  puerperal  month.  This  is  most 
frequently  the  case  in  subinvolution,  and  particularly  when  retrodisplace- 
ment  had  existed  before  pregnancy.  Evidence  of  the  malposition  will 
usually  be  afforded  by  pelvic  tenesmus,  by  pain  in  the  sacral  region,  and 
by  return  of  the  bloody  flow.  These  symptoms  are  most  marked  on 
getting  up.  If  on  vaginal  examination  the  diagnosis  is  confirmed,  the 
uterus  should  immediately  be  replaced  manually  and  supported  by  a  suit- 
able hard-rubber  pessary.  The  pessary  must  be  worn  for  two  or  three 
months.  By  the  timely  adoption  of  this  treatment  a  permanent  retro- 
version may  almost  invariably  be  prevented. 

Fdfic  Examination.  It  should  be  a  routine  practice  to  make  a  bimanual 
examination  of  the  pelvic  organs  in  the  third  or  fourth  week  of  the  puer- 
perium. The  object  is  to  determine  the  presence  or  absence  of  injuries  of 
the  vagina  or  cervix,  the  degree  of  uterine  involution,  and  the  possible 
existence  of  retrodisplacement  of  the  uterus  or  other  abnormal  conditions. 

The  Diagnosis  of  tfie  Puerperal  State. 

It  i.s  sometimes  important  for  medico-legal  or  other  reasons  to  deter- 
mine whether  or  not  a  woman  has  been  recently  pregnant,  or  whether  an 
a/x)rtion  or  labor  at  full  term  has  lately  taken  place.     In  such  cases  the 
patient  herself  may  be  dead  or,  if  living,  may  for  various  reasons  deny 
ab!v>lutely  the  imputation  of  pregnancy,  so  that  it  will  he  left  to  the  physi- 
cian to  <letermine  from  objective  signs  the  true  condition  of  affairs.    Since 
the  dejrision  may  involve  serious  eonseiiuences  to  one  person  or  more,  it 
is  esjK»cially  important  not  only  that  the  report  of  the  physician  should 
be  accurate,  but  that  he  may  be  able  to  bring  forward  proof  which  in  the 
ey«*s  of  skilled  witnesses  may  be  considered  irrefutable. 

The  evidences  of  a  recent  delivery  may  l)e  divided  into  three  classes  : 
(1)  positive,  (2)  probable,  and  (3)  uncertain. 

The  Positive  Signs  of  the  ])iierperal  state  are  derived  from  the  ovum, 
and  are  only  to  Ihj  recognized  by  means  of  the  mieroseope.  The  (lemj)ii- 
stnitirui  of  ])lacental  tissue,  espeeially  chorionic*  villi,  in  a  scraping  or  in 
a  s<»ction  taken  from  the  uterus,  is  proof  ])ositive  that  the  woman  has 
lieen  pn»gnant  within  a  reasonably  recent  pt'riod. 
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The  Probable  Signs  are  numerous.  The  finding  under  tlie  tnicroseupt^ 
of  the  so-called  decidual  cells,  the  much-eularged  cselk  of  tlie  uterine 
mucoga  or  decidiia,  m  not  absolutely  conelusive^  since  very  similar  eelk 
are  found  in  certaiu  eases  of  endometritis.  Nevertheless  the  occur  re  ikc 
of  these  large  cells,  when  found  in  conjunction  with  other  probable  signs, 
affonld  strongly  presumptive  evidence  of  a  pregnancy.  The  same  may 
I.K*  said  of  theabaominal  atriEB  or  lincfe  albicantes,  the  contused  condition 
of  the  genitalia,  the  presence  of  secrcliooa  resembling  the  lochia,  the 
dilated  smooth  vagina,  the  soft  and  lacerated  cervix,  the  enlarged  uterus, 
and  the  swollen  breasts  with  their  well-marked  areolae  and  their  secretion 
of  colostram  or  milk*  These  signs  taken  singly  are  not  positive,  since 
the  occurrence  of  any  one  alone,  or  of  several  of  ihem  together,  may  he 
due  to  conditions  other  than  pregnancy.  The  enlarged  uterus,  the  soft- 
ened and  more  or  less  lacerated  cervix,  the  abdominal  striBe,  and  at  times 
even  the  milk-se<:Teting  breasts  may  all  have  had  their  origin  in  the  pre- 
vious presence  and  delivery  of  a  large  submucous  uterine  fibroid.  It  is 
only  when  a  numlicr  of  them  are  present  at  one  and  the  same  time  that 
the  proof  of  a  preceding  pregnancy  may  be  said  to  be  established  beyond 
reasonable  doubt. 

The  UacertalB  Signs  include  the  relaxed  wrinkled  condition  of  the 
alRlomlnal  walls,  venous  varices  of  the  lower  extremities,  profuse  sweats, 
and  other  less  imjMirtant  symptoms.  Such  conditions  are,  of  course,  met 
with  also  in  men  as  well  as  in  women  who  are  not  pregnant.  The 
relaxed,  withered  api>earancc  of  the  abdominal  walls  may  be  due  to  the 
abstjrptiou  or  mpid  disap}K*arauce  of  a  large  amount  of  fiuid  from  a  pre- 
vious ascites  or  a  large  ovarian  cyst*  Mottled  areas  resembling  the  true 
striie  albicantes  occur  in  people  who  have  previously  l>eeu  stout  and  have 
subsequently  h^t  flesh,  and  are  due,  as  in  the  puerjieral  state,  to  the 
removal  of  the  disteutiou.  Signs  of  this  class,  therefore,  can  only  l>e 
regarded  as  affording  confirmatory  evidence  of  a  condition  indicated  by 
those  of  the  other  categories.  As  regards  the  time  that  has  elapsed  since 
delivery,  the  condition  of  the  lochia,  of  the  vaginal  wounds  and  the 
breast  function  must  be  taken  into  consideration.  It  must  be  remem- 
bered that  placental  and  chorionic  villi  may  be  found  in  the  uterus 
months  after  delivery  has  taken  place.  Our  decision,  tiierefore,  on  tliis 
|>nint  can  never  be  more  than  approximate. 
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THE  NEW-BORN  CHILD  AND  ITS  MANAGEMENT. 

Anatomy  and  Physiology. 

Before  considering  the  management  of  the  new-born  infant,  it  may 
be  well  to  recall  some  of  the  more  important  points  in  the  anatomy  of 
early  infancy. 

It  may  be  stated  in  general  that  the  thoracic  and  abdominal  viscera  of 
the  in&nt  are  relatively  more  higlily  developed  than  the  brain  and  gen- 
erative apparatus.  The  bones  are  soft  ana  flexible,  from  the  excess  of 
animal  matter  and  deficiency  of  calcium  phosphate,  The  muscular  struc- 
tures are  poorly  developed,  while  the  circulatory  and  lymphatic  systems 
are  relatively  htrge. 

The  Oranimn.  The  cranial  vault  at  birth  is  more  or  less  plastic,  owing 
to  the  fact  that  its  bones  are  not  fully  ossified  nor  firmly  united.  The 
base  of  the  skull  is  more  unyielding  than  the  frontal  and  parietal  por- 
tions. The  posterior  foutanelle  is  usually  nearly  closed  at  birth,  while 
the  anterior  generally  remains  widely  opien.  (Fig.  209.)  The  closure 
of  the  anterior  fontanelle  at  birth,  or  soon 
after,  is  abnormal,  and  may  indicate  that  the 
brain  is  abnormally  small.  When  it  is  ab- 
normally large  it  indicates  a  lack  of  develop- 
ment of  the  bones. 

As  the  jaw  is  rudimentary^,  and  the  teeth 
absent,  the  facial  part  of  the  skull  is  rela- 
tively small. 

The  Sidnal  Ck>limm  is  straight  at  birth,  but 
marked  by  great  flexibility.  The  usual  adult 
curvatures  in  the  dorsal  and  sacro-coccygeal 
regions  are  but  little  developed  in  early  in- 
fancy. The  development  and  co-ordinating 
powers  of  the  spinal  muscles  are  feeble.  It 
IS  usually  several  weeks  before  the  infant  can 
hold  its  head  erect 

The  Nenrons  System  is  imperfectly  devel- 
Ojied  at  birth.  Although  the  brain  is  large,  it  is  soft  and  presents  no 
sharp  distinction  between  the  gray  and  white  matter.  The  spinal  cord 
is  relatively  in  a  higher  stage  of  growth  than  the  brain,  especially  the 
anterior  horns.  The  posterior  and  sensory  portions  of  the  cord  are  more 
immature.  This  explains  the  fact  that  motor  manifestations  are  so  active 
at  this  time,  as  sensory  irritations  and  disturbances  are  quickly  reflected 
into  the  predominant  motor  area.  The  rapid  and  irregular  character  of 
the  muscular  movements  is  evidence  of  this  physiological  fact.  No  act 
of  volition  takes  place  in  the  new-born,  all  movements  at  this  period 
being  automatic  or  reflex.     Reflexes  can  be  obtained  after  birth  not  only 
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from  the  eutaoeous  nerves  of  the  surface,  but  from  the  nervea  of  simn\ 
sense— the  o[>tiej  olfactory^  and  auditory. 

Special  Senses.  The  pupik  of  the  eye  may  be  unequal  in  siiee,  but  tW 
react  to  llghL  The  perceptioo  of  light  by  the  new-b<>ro  m,  howt^vYT, 
i  til  perfect,  antl  the  sense  of  sights  other  than  tlie  ability  to  distinpbh 
light  from  darkuesj?,  is  not  developed*  Hearing  is  also  impcrfectj  as  tb 
cavity  of  the  tympanum  m  apt  to  be  filletl  with  fluid  and  ilie  tympanic 
membrane  in  ])laced  in  a  horizontal  position.  The  senst^s  of  taste  ntjtl 
Btnell  are  feebly  developed  at  tliis  time.  The  size  of  the  peripheral  nerve* 
is  relatively  large,  but  their  fuiictiou  is  not  active  during  the  fir^t  few 
days  after  birth. 

The  Thormx*  The  thorax  isj  of  small  size  in  the  new-born,  the  eir- 
cumfereuce  being  a  little  less  than  that  of  tlie  head.  The  cavity  i-*  slml* 
low  in  lis  a utero- posterior  diameter,  the  distance  from  the  vertebral 
column  to  the  manubrium  being  so  small  that  compression  inay  l>e 
induced  by  enlarged  lymph-glands.  There  is  a  widening  out^  rektively 
great,  toward  the  base  of  the  cavity-  The  ribs  are  soft  and  elastic^ 
being  inserted  in  a  rectangular  and  horizontal  direetiou,  which  renders 
the  respiration  almost  entirely  abdominaL  The  iuten.-ostai  muscles  ate 
thin  and  they  esert  little  action  on  the  ribs.  The  first  dorsal  vertebra  i^ 
on  a  level  with  the  upper  margin  of  the  sternum  at  birth,  but  later  the 
second  dorsal  vertebra  assumes  this  position. 

ThB  Xitmgs*  Just  before  birth  the  nnaemted  lungs  He  in  the  posterior 
part  of  the  thorax  on  either  aide  of  the  pericardium.  Immediately  ea 
delivery  several  deep  and  spaij^modic  inspirations  should  quickly  inflate 
the  lungs,  which  then  aissume  a  pinkish  color.  For  the  first  few  weeki 
the  respirations  are  irregular  in  (^haracter^  and  they  vary  in  frequency 
from  35  to  50  per  minute^  At  timed  a  pause  of  a  few  seeonda  Wtween 
inspiration  and  expiration  may  be  noted.  The  active  growth  and  devel- 
opment of  the  infant  results  in  the  production  of  double  the  amount  of 
carbon  dioxide  in  proportion  to  it&i  weight  that  is  normal  in  later  life. 
Hence  the  importance  and  stress  of  work  that  falls  upon  the  lungs,  which 
are  smaller  in  proportion  to  the  weight  of  the  body  than  in  the  adult* 
The  rapidity  and  tumultuous  character  of  the  respiration  common  ia 
early  infancy  are  thus  explained. 

The  Heart,  The  heart  in  the  new-born  is  relatively  wide^  from  the 
development  of  the  right  side,  which  has  been  functionally  active  during 
intra-uteriue  life.  As  a  consequence,  the  apex-beat  reiwhes  to  the  mam- 
mil  lary  line,  and  sometimes  outside  of  it,  A  glance  at  the  changes  taking 
place  in  the  circulation  at  birth  will  explain  certain  cardiac  anomalies  of 
early  infancy.  The  blood  from  the  placenta,  after  passing  through  the 
liver,  with  the  exception  of  a  small  portion  passing  tli rough  the  ductus 
venosuSj  joius  with  the  blood  returned  from  the  lower  extremities  by  the 
inferior  vena  ca%'a.  This  is  delivered  into  the  right  auricle,  and  passes 
through  an  opening,  the  foramen  ovale,  guided  by  the  Eustachian  valve, 
into  the  left  auricle.  It  passes  directly  from  the  left  auricle  into  the  left 
ventricle,  and  thence  into  the  aorta.  The  blood  in  the  aorta  is  distributed 
principally  to  the  head  ami  arms,  although  a  small  portion  may  be  car- 
ried by  the  descending  aorta  to  the  lower  extremities*  This  explains  the 
unequal  development  of  the  upper  and  lower  extremities  of  the  foetus. 
The  return  circulatiou  from  the  head  and  upper  extremities  ia  ct>llected 
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by  the  superior  vena  cava,  which  empties  into  the  right  auricle^  mixing 
with  a  little  blood  from  the  inferior  vena  cava.  It  passes  over  the 
Euatachian  valve  from  the  right  auricle  into  the  right  ventricle,  and 
thence  into  the  pulmonary  artery.  Very  little  blood  passes  from  the 
puhnonary  artery  to  the  lungs  in  the  foetus,  as  these  organs  are  solid  and 
onrly  impervious;  the  great  mass  of  this  blood  passes  through  the  canal 
of  the  ductus  arteriosus  into  the  descending  aorta,  where  some  is  distrib- 
uted to  the  lower  extremities  and  abdominal  viscera,  but  most  of  it  is 
carried  to  the  placenta  by  means  of  the  umbilical  arteries.  The  rela- 
tively large  development  of  the  head  and  upper  extremities  at  birth  is 
explained  by  the  fact  that  the  fresh  blood  from  the  placenta  passes  iirst 
to  these  parts,  as  explained  above,  while  the  blood  reaching  the  lower 
extremities  by  the  descending  aorta  has  already  circulated  through  the 
opperpart  of  the  body.  At  birth,  with  the  interrui)tion  of  the  placental 
opculation,  the  lungs  should  immediately  inflate  and  draw  off  a  large 
SQpply  of  blood  through  the  pulmonary  arteries.  The  foramen  ovale 
grauually  closes,  and  the  opening  should  be  completely  occluded  by  the 
tenth  day.  At  times  this  process  is  not  complete,  and  a  small  valvular 
opening  remains  between  the  auricles.  As  soon  as  rcs[)i ration  begins, 
the  ductus  arteriosus  commences  to  contract,  and  the  occlusion  should  be 
complete  from  the  fourth  to  the  tenth  day.  The  size  of  the  heart  in  the 
new-born  is  large  as  compared  with  the  rest  of  the  body.  According  to 
Gray,  this  ratio  is  as  1  to  120  at  birth,  while  in  the  adult  the  average 
18  about  1  to  160.  The  arteries  are  also  relatively  wide  in  comparison 
with  those  of  the  adult,  and  the  arterial  pressure  is  small  in  young  infants. 
The  heart  acts  quickly  and  somewhat  irregularly  in  the  new-born,  the 
poke-rate  varying  from  125  to  140  or  150. 

The  Blood.  Upon  ligation  of  the  umbilical  cord  and  the  cessation  of 
the  placental  circulation,  important  changes  follow,  not  only  in  the 
in/ant^s  circulation  but  also  in  the  blood  itself. 

These  changes  appear  to  be  first  of  a  degcnenitive  nature,  and  they  are 

wiijequent  upon  a  more  perfect  oxygenation  of  the  blood.    Inmiediately 

after  l)irth  the  n»d  corpuscles  number  six  or  seven  millions  per  cubic 

<^ntimetre,  while  by  the  fourth  or  fifth  day  the  number  has  dr()])])ed  to 

four  or  five  millions.     Tlie  size  of  the  red  corpuscles  at  birth  is  likewise 

^Tiriable,  and  the  white  corpuscles  are  ])resent  in  much  greater  proportion 

t/ian  in  the  bhxKl  of  the  adult.     The  amount  of  blood  in  the  new-born 

tf  Jws  in  proportion  to  the  bcKly-weight  than  in  older  subjects.     The 

quantity  of  blood  imme<liately  after  birth  will  vary  somewhat  aa^ording 

to  the  length  of  time  during  whicli  connection  with  the  ]>lacenta  is  main- 

tain^l.    Just  after  birth,  there  is  comparatively  little  fibrin  in  the  blood, 

hence  a  certiiin  slowness  of  coagulation.     Cephalhieinatoniata  are  slow  in 

solidifying,  and  meningeal  apoplexies  are  apt  to  si)read  over  the  surface 

of  the  brain  as  a  result  of  this  condition  of  the  blood.     Its  specific  gravity 

is  also  somewhat  lower  than  in  later  years. 

The  Digestive  Organs.  A  ]>eculiari'ty  of  the  mu(»ous  menibrane  of  the 
mouth  in  the  new-born  consists  in  its  thinness  and  the  fnujiient  exist- 
fn<-e  of  minute  patches  of  epithelium  on  the  median  line  of  the  palate, 
the  s4>-<-allc^l  '*  epithelial  i)earls.'* 

The  Stomach.  The  stomach  is  small,  with  nion*  of  a  vertical  than  a 
horizontal  inclination,  the  fundus  beinji:  absent.      It  is  little  more  than  a 
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sirople  dilatation  of  the  iDtegtiiml  tube,  aod  will  hold  without  dbtention 
only  iibont  aa  ounce  of  fluid.  Vumitiug  easily  ensues  by  a  sort  of  regur- 
l^ltation,  without  nausea,  when  overfilling  takes  plaee^  by  simple  <x>utrao- 
tioti  of  the  walls  of  the  tube. 

The  Intestdnes,  The  small  intestine  is  not  uniform  in  its  length  at 
birth,  but  mea^^ures,  on  an  average,  a  little  more  than  nine  feet.  The 
large  intestine  measures  not  quite  two  feet,  and  is  distinguished  in  the 
new-born  by  the  greater  relative  length  of  the  lower  part  of  the  colon. 

The  Liver.  The  liver  at  birth  is  of  relatively  lar^e  siije,  being  greater 
in  bulk  than  both  lungs,  and  eontainin^j  raueh  blood.  The  large  size  and 
import^iuec  of  the  liver  in  f(.etal  life  will  he  understood  l>y  considering  it 
a  sort  of  intermediary  organ  between  tht^  |>lacenta  and  the  general  circu- 
lation, as  far  as  the  re-ox ygeuated  blood  is  eoncernecL  At  birth  the  com- 
munication between  the  placenta  and  the  liver  and  portal  vein,  by  meaus 
of  the  nmbilical  vein,  is  severed  by  cutting  the  corcL  The  lungs  at  onoe 
inflate  and  assume  the  respiratory  function.  The  umbilical  vein  begins 
to  shrink,  and  is  completely  obliterated  between  the  second  and  fifth 
days  of  life.  It  is  finally  retluced  to  the  fibrous  cord  kuown  as  the  n>und 
ligament  of  the  liver-  The  ductus  venosus  is  usually  oblitemted  within 
a  few  days  after  birth.  Although  the  liver  has  now  lost  its  preponder- 
ating importance  in  the  economy,  it  still  remains  relatively  lai^ger  and 
heavier  than  in  later  life*  The  diminution  of  the  organ  is  due  to  its 
altered  blood-supply j  and  is  e:specially  marked  in  the  left  lobe*  The  loss 
of  weight  that  begins  at  birth  continues  from  infancy  to  old  age. 

The  digestive  juices  are  imperfectly  secreted  in  the  new-born.  Saliva 
18  preseut  in  some  degree  with  slight  proteolytie  jK)WGrj  the  gastric  jiiit^ 
is  fairly  active,  but  the  pancreatic  secretion  tloes  not  attain  physiological 
potency  for  several  months.  The  intestinal  glands  are  likewise  in  a  low 
stage  of  development-  The  bile  is  poor  in  cholesterin,  lecithin,  fat,  the 
special  bile  acids,  and  in  inorganic  salts.  It  is,  hence,  not  difficult  to 
understand  the  feeble  digestive  powers  of  early  infancy,  and  the  necessity 
for  the  greatest  care  in  the  administration  of  nutriment. 

The  Uiinaiy  Orgaiis.  The  pelvis  is  shallow;  its  inclination  is  exagser- 
ated,  and  its  capacity  is  small.  The  bladder  is  largely  an  abdominal 
organ. 

Tlie  Kidneys,  The  kidneys  are  embetlded  in  loose,  fatty  tissue,  low 
down  in  the  abdominal  cavity,  covered  only  in  front  and  on  their  exter- 
nal bortiers  by  peritoneum.  They  are  relatively  of  large  size,  and  are 
<Iistinct]y  lobulated.  Crystals  of  uric  acid  often  form  in  the  calyces  and 
in  the  pyramidal  portions  of  the  kidney  during  the  lirst  few  days  of  life, 
ami  niny  produce  considerable  disturbance  by  their  presence.  The  supra- 
renal capsules  are  also  of  large  size,  sometimes  completely  covering  the 
kidneys* 

The  Bladder.  The  bladder  when  distended  is  oval  or  egg-shaped  in 
form,  without  a  marked  fundus,  and  it  lies  principally  in  the  alKlomen, 
The  muscular  wall  is  relatively  very  thick  and  dense,  so  that  in  femal&J 
infants  the  bladder  may  be  mistaken  for  the  uterus  on  autopsy.  In  the' 
female  the  urethra  is  placed  along  the  anterior  wall  of  the  vagina,  and 
its  meatus  appears  almost  as  large  as  the  orifice  of  the  vagina*  Confu- 
sion is  sometimes  encountered  in  passing  a  catheter  unless  this  fact  is 
borne  in  raiud.    Urination  may  take  place  at  birth  or  a  few  hours  after, 
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when  the  fluid  is  clear  and  light  colored^  or  it  may  be  delayed  for  twenty- 
bar  hoars,  when  its  appearance  is  apt  to  be  deep  yellow  and  turbid. 
Sometimes  when  the  unne  is  surcharged  with  uric  acid  and  the  urates, 
yellowish  or  red  deposits  are  left  upon  the  napkin,  which  the  attendant 
may  mistake  for  blood.  The  daily  amount  of  urine  is  scanty  during 
the  first  three  days,  or  before  the  free  secretion  of  milk;  it  increases  very 
npidlv  during  the  next  few  days.  Its  average  specific  gravity  is  from 
1005  to  1010. 

The  Skin.  The  skin  of  the  new-bom  infant  is  soft  and  red,  and  covered 
with  very  fine  hairs  called  lanugo,  which  are  shed  during  the  first  few 
weeks.  The  sebaceous  are  more  active  than  the  perspiratory  glands. 
Immediately  after  birth,  the  whole  surface  of  the  body  is  covered  with 
flebnm,  with  whicli  are  mixed  epithelial  cells  and  lanugo. 

The  Lymphatics.  The  lympliatics  are  abundant  and  large  in  size  in 
voung  infants,  having  a  very  free  communication  with  all  parts  of  the 
Iwdv. 

GitrwtL  The  infant  loses  in  weight  during  the  first  two  or  three  days 
following  birth,  but  after  this  there  should  be  a  steady  increase  in  growth. 
According  to  Dr.  Money,  after  the  fourth  day  the  body  gains  in  weight 
at  the  rate  of  three  ounces  for  the  second  week,  four  ounces  for  the  third, 
five  ounces  for  the  fourth,  and  during  the  second  month  an  ounce  a  day 
is  about  the  proper  rat^  of  increase.  The  average  weight  at  birth,  of 
▼ell-developed  infants,  varies  from  seven  to  eight  pounds.  The  muscles, 
which  are  feebly  developed  in  the  new-born  child,  increase  rapidly  in 
are  and  strength.  The  average  length  of  the  male  infant  at  birth  is 
about  50  centimetres,  and  of  the  female,  about  49  centimetres. 

MANAGEMENT. 

Baspiration.  The  first  duty  of  the  attendant,  after  the  delivery,  is  to 
see  that  respiration  is  established.  The  mouth  should  quickly  be  cleansed 
of  mucus  or  blood,  and  the  infant  plaeed  on  its  hack  or  riirjit  side.  If 
it<locsnot  breathe  at  once,  respiratory  efforts  may  be  provoked  by  sneh 
simple  measures  as  blowing  on  its  face,  a  few  smart  taps  with  the  hand 
"pon  the  buttocks,  or  sprinkling  with  cold  water.  If  the  cliild  draws 
three  hreaths  durinji:  tlie  first  minute,  it  may  usually  he  left  to  itself. 
Should  it  still  fail  to  l)reathe,  examination  is  made  to  see  if  the  heart  is 
p'llsatinp^.  If  it  is,  the  cord  is  severed  and  artificial  respiration  main- 
tauHHl  as  long  as  the  cardiac  ])nlsations  (»an  be  felt  or  until  regular  spon- 
tarnHnis  re>pi rations  are  established.  For  the  methods  of  j)erforming 
artificial  respiration,  the  reader  is  referred  to  the  Treatment  of  Asphyxia 
<^f  the  New-born. 

I«igation  of  the  Cord.  As  soon  as  respiration  is  established,  the  cord, 
in  the  al)sen<»e  of  navel  cord  hernia,  is  firmly  liofated  at  a  distance  of 
a'><Mit  one-half  to  one  inch  from  the  cutan<M)us  line.  The  liirature  should 
'^iW'pti(»,  >tronjr,  and  of  snffici(Mit  size  to  prevent  cutting  into  the  walls 
<»t  the  vess<'ls.  The  cord  is  then  cut  with  clean  scissors,  about  one-half 
'"•'h  from  the  lijr«iture,  on  the  j>lacental  si<le.  It  is  unnecessary  to  apply 
^^'•)  lijratures  and  cut  the  cord  between  them,  as  is  sometimes  r<'conj- 
'[hmi(1(h1,  except  in  case  of  twin  births.  \\y  allowing  the  blood  to  cscM}>e 
Iroin  the  placenta  its  voIuuk^  is  reduccMl  and  its  delivery  rcn<l('nMl 
^li^ier.     If,  however,  the  bleeding  from  the  cut  end  of  the  c«)rd  should 
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be  [jrofiisc,  and  continue  for  a  coni^itlcrabie  time,  it  is  best  to  tie  ii 
When  the  cortl  is  unusually  large,  a  purt  of  the  gelatinous  portioD  may 
he  stripped  away,  lest  it  retard  de.sicc:alion,  and  by  shrinkage  Ichkscq  the 
ligature.  If  the  first  ligatnre  does  not  entirely  arrest  the  ocvanif  ol 
blood  from  the  out  end  of  the  cord,  another  should  be  applicni  neirer 
ttje  body. 

The  Batb.     The  child  b  now  wrapped  in  a  previously  wartneirhlftiiket 
or  flannel.     If  much  time  has  l>een  consumed  in  e?5tablishing  ref^pinitirto, 
it  may  be  well  to  phice  it  in  a  basin  of  wanu  water  for  a  few  niinuto^^  to 
warm  its  extremities  and  stimulate  its^  eireulation,  before  \vrappli]|^ia 
the  blanket.    The  water  should  not  be  warmer  than  lOt)^  F.     Capeig 
necessary  iw  avoid  too  much  exposure  of  the  new-born  Lnfaiit  during  th« 
iirst  few  hours  of  its  life.     If  its  oirculation  is  foeble.»  or  if  it  seema 
weak  or  chilly,  the  first  bath  should  be  poslpjned,  and  its  btxly  heat  be 
conserved  by  wrapping  in  cotton,  with  a  shawl  or  blanket  outside  of  this. 
Usually  the  cleans^ing  may  be  prot«e<led  witlx  a^i  quickly  as  pogsibk 
The  bathing  s^hould  be  dnne  in  a  warm  room.     During  the  j>nK'*.**  tbe 
infant  shouhl  be  protected  from  exposure.     The  sebum  esin  easily  t>ert» 
moverl  by  covering  the  skin  with  a  bland  oil,  mieh  as  sweet  oil,  lanl,  or 
vaseline,  applied  with  the  hand.     CicJith*  friction  may  be  neee^>ary  when 
the  cheesy  mass  is  tenacious.     When  the  whole  Ixjcly  has  l>eeu  freely  aad 
systematically  annintedj  the  surface  may  be  cleimsed  with  soap  and  water; 
finally  the  infant  is  immersed  in  water  at  a  temperature  of  about  95^  F. 
It  is  then  enveloped  in  a  lar^  towel  and  driecL     Great  care  shDutdfae 
observed  in  thonjughly  cleansing  the  eyes  and  mouth,     For  this  purpose 
a  saturated  solution  of  boric  acid  or  borax  in  water  may  be  used,     Th« 
eyes  are  to  be  thoroughly  cleansed  of  all  vaginal  secretion  by  allowing 
the  solution  to  drop  from  absorbent  cotton  that  has  been  saturated  willi 
it.     After  this  irrigation,  small  masses  of  matter  ^^till  adhering  may  be 
removed  by  mopping  the  lids  with  the  cotton.     A  careless  and  free  nee 
of  soap  id  sometimes  responsible  for  irritated  or  inflamed  eyes.     Tbe 
mouth  may  next  be  gently  washed  out  with  a  soft  rag  wet  w^ith  a  similar 
fioluttou. 

Care  of  the  Cord*  The  stump  of  the  cord,  after  being  cleanser!  and 
dried,  should  have  an  extra  ligature  applied  if  required  for  safety,  and 
then  be  wnijjpcd  in  abi^orbent  cotton  or  antiseptic  gauze,  iliimmifica- 
tion  of  the  slump  is  the  chief  object  of  the  navel  dressing.  The  ap|»li- 
cation  of  oil  or  powder  to  the  stump  is  to  be  omitted,  hiuce  thcst^  iigenis 
tend  to  pix?vcut  a  nipid  desiccation.  The  tinic-honorcd  dres>iing  of  linen 
mg  witii  a  hole  in  the  centre,  through  which  tlic  stump  prtjtrudes,  is 
permissible  only  when  the  linen  clotli  has  been  recently  boiled.  The 
stump  wlieu  drcsst^d  is  laid  flat  on  tlie  alidomeu  with  the  cut  surface 
directed  to  the  left,  and  kept  in  place  by  the  ordinary  bf^lly-band. 
The  conl  usually  separates  in  from  four  to  seven  days.  When  this 
occurs  a  small  snperficial  ulcer  is  left  that  should  scjou  heaL  This  al^ 
is  to  be  kept  dry,  and  may  be  dusted  with  boric  acid. 

Examination  of  ChUd.  Before  the  bath,  a  careful  inspection  of  all  parL^ 
of  the  body  should  be  made  to  detect  possible  malformations.  This 
should  include  the  head,  mouth,  neck,  chest,  abdomen,  spine,  anus,  and 
genital  organs.  A  rectal  injection  may  be  employed  to  make  sure  tliat 
the  rectum  is  perviouB, 
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The  Clotliiiig.     After  the  bath  the  child  is  dressed.     The  belly-band 
may  consist  of  light  merino  in  summer  and  soft  flannel  in  winter,  reach- 
iig  from  the  axillse  to  the  hips.     It  should  not  be  applied  too  tightly 
for  fear  of  embarrassing  the  movements  of  respiration.    No  general  rule 
Med  be  given  in  respect  to  the  exact  amount  and  character  of  the  cloth- 
ing.  Two  things,  however,  are  essential :  It  should  be  sufficiently  warm, 
IS  tested  by  feeh'ng  the  child's  hands  and  feet,  and  it  must  be  loose 
CDOQgh  to  allow  free  play  for  movements  of  the  hands  and  feet,  and 
for  respiration.     During  sleep  the  sides  of  the  head  and  the  neck  and 
sboolders  may  be  covered  with  a  light  shawl.     It  is,  however,  un- 
necesBary,  if  not  harmful,  to  cover  the  face  so  as  to  interfere  with  a  proper 
supply  of  fresh  air. 

Miftenial  Nursing.  After  the  motlier  has  rested  for  six  or  seven  hours, 
the  infant  may  be  applied  to  both  breasts.  This  helps  to  establish  the 
hibit  of  suckling,  and  stimulates  the  mammary  glands  and  the  uterine 
ooDtractions  in  the  mother.  No  other  food  shoxdd  be  permitted  except  by 
nmal  direction  of  the  medicai  attendant.  It  shouM  be  romenibercd  that 
tne  new-born  infant  is  unprepared  for  digestion,  and  feeding  is  likely  to 
do  harm. 

If  there  are  reasons  why  the  child  should  not  bo  put  to  the  breast  at 
this  early  period,  a  teaspoonful  of  warm  sterile  water  nniy  be  given  at 
intcr\'als  of  an  hour  or  two  if  it  is  restless.  The  administration  of 
water  as  a  routine  practice  is  useful  for  flushing  the  kidneys. 

The  mother,  as  a  rule,  should  nurse  her  own  infant.  Natural  nursing, 
for  the  first  nine  months,  is  so  essential  to  the  child's  well  being,  especially 
in  large  cities,  that  nothing  short  of  necessity  should  ])revent  it.  Rarely, 
malformations  of  the  nipples,  depressed  or  retracted  nipples,  or  exten- 
sive fissures  may  make  nursing  difficult  or  impossible. 

To  obtain  the  best  results  the  greatest  possible  regularity  in  nursing 
must  be  observed.  The  ehild  should  not,  as  a  rule,  be  allowed  to  nurse 
ottomTtlmn  onee  in  two  hours  durin<^  the  day,  and  in  four  to  six  hours 
Jnrin^' the  night.  In  its  own  interest  and  that  of  its  mother,  the  (?hild 
should  not  sleep  in  the  bed  with  the  mother,  but  in  a  crib.  It  is  im- 
portant for  the  mother's  health,  as  well  as  for  the  (juality  of  her  milk, 
that  she  have  six  or  seven  consecutive  hours  of  sleep  at  night. 

One  of  the  commonest  cmusesof  trouble  com(»s  from  nursing  the  infant 
whenever  it  cries,  for  the  purpose  of  (piieting  it.  This  is  one  of  the  most 
fre«|Uont  sources  of  acute  and  of  chronic  infantile  indigestion.  Violent 
emotional  ])aroxysms  on  the  part  of  a  niu'sing  mother  may  so  modify 
the  milk  as  to  produce  acute  indigestion  or  severe  nervous  disturbance 
"1  the  infant.  Convulsions,  acute  diarrho'a,  collapse,  and  even  death, 
have  JK'en  known  to  result  from  this  cause.  Colic  and  indigestion  in 
"^<' infant  are  sometimes  due  to  digestive  derangements  of  the  mother. 

Tho  infant  should  suckle  the  breast  for  about  fiftet  n  minutes  at  each 
nn^inifj  and  then  fall  asleep.  If  it  is  unsiitisiied  and  fretful,  after  nursing 
•^••nliai  length  of  tinu\  then*  is  probably  insunicii'iit  milk  in  ilie  luca^t 
^»rin(b*«r,.^lion  in  th(»  ehild.  The  l)r<a>t  milk  may  fail  eiihrr  in  (|uaiility 
'*'■ 'piahiy.  If  two  little  is  sreretc*!,  >timulatinn  oi'  tlic  ulaml  and  a 
'JJiif-nnN  diet  are  indicated.  The  niosi  natural  >limiilalinii  eorncs  from 
tiu* application  of  the  infant  at  eomparalivdy  iVe(]uent  intcrvaU  ;  a  lon^ 
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inlt»r%'iil  ir?  HOiiietinies  iil lowed  with  tlir  mi.stakeu  idea  tliat  rci-t  may  cniiMe 
rlu?  ghiiid  bettcT  lu  iidfil  it?i  ftnictioiiii. 

A  i^eiic?roiis  js^nupl y  uf"  JiouHstiiiig  antl  easily  digi\^tf'd  IockI  h  iiidiaited* 
Oatmeal  gniel^  tfiia  ami  weW  cx*ciked,  lias  a  reputation  for  promoting  the 
milk  secret  ion  J  whirli  j^ems  to  have  s^ome  fomKlation  in  iiict,  although 
extended  exiH^riments  eeem  to  indicate  that  the  chemical  conjjmsition  of 
the  milk  is  hnt  .slightly  affected  by  the  chanicter  of  the  food  provided  a 
liberal  supply  h  taken.  A  diet  rich  in  preteid  matters  nmially  increases 
the  per  cent,  nf  fat  in  the  milk,  but  not  the  jiroteiib.  The  liberal  use 
of  criws*  jnilk  has  a  like  effect.  Malt  liquor,  ^nch  as  ale  or  ]xirter,  by 
^titnulating  the  apf>C'tite,  may  indirectly  ai<l  the  prfKluction  of  milk. 
The  digestion  and  assimilation  of  the  iini'&ing  mother  c^ften  suffer  for 
vviint  of  proper  exercise,  with  tlie  effect  of  itn pairing  the  cjiiality  and 
lessening  the  fpiantity  of  milk-  Regnlar  exercise  in  the  ojien  air  mn&t 
lie  ad vi sell  as  sfMjn'as  circumstances  |H*rniit, 

It  miifit  not  l>e  forgotten  that  the  mammary  gland  may  act  as  an  excre- 
tory a*  well  as  a  secretory  organ.  This  is  especially  true  at  the  bc^ginniug 
of  the  lactatioti  period,  when  great  care  must  be  exenased  in  giving 
drugs  that  may  be  excreted  in  the  milk  and  affect  the  infant.  Alcohol, 
opium,  and  belladonna  are  known  to  lie  thu^  eliminated  in  amouats 
sufficient  to  prmluce  appreciable  effect^s  upon  the  infant. 

Contraiiidlcatioms  to  Maternal  Hursing.  Most  motliers  prefer  to  name 
their  offspring,  and  the  physician  should  encourage  adherence  to  the 
natural  method  of  feeding  in  the  absence  of  a  definite  contraindication. 
The  following  are  the  conditions  which  most  frequently  prevent  or  forbid 
nursing: 

1.  Depreaaed,  or  otherwise  deformed  nipples; 

2.  Disefiseg  of  the  nervous  system  in  general ; 

3.  Epilepsy,  when  the  seizures  cx>me  oftener  than  twice  a  year; 

4.  Hysteria,  especially  after  a  pronounced  hysterical  disturbance; 

5.  Certain  constitutional  diseases,  sncb  as  tubercido^is  or  syphilisj 

6.  Chronic  diseases  of  the  skin,  such  as  ecxema,  prurigo,  psoriasis,  etc. ; 

7.  Caries  and  chronic  joint  diseases; 
8*  Chronic  rheumatism; 

9»  Advancted  cardiac  or  renal  disease; 
10*   Puerperal  fever  continuing  more  than  two  or  three  days; 

11,  Metrorrhagia  when  proh>nged,  since  it  has  a  very  deleterious  effect 
upon  the  composition  of  the  milk.  Tiic  appearance  of  the  regular  men- 
strual flow  is  not  a  contraindimtion  to  nursing  unless  the  child  shows 
signs  of  disturbance  at  the  epochs; 

12,  Pnjnounced  anremin  not  easily  mrrected  by  treatment; 

13,  Abnormal  milk^  when  it  disturbs  the  digestion  of  the  infant,  and 
when  it  cannot  be  corrected  by  changes  in  the  mother's  diet  or  faulty 
habits. 

Mother's  Milk  is  a  secretion  of  the  mammary  glands,  consist  ing  of  an 
erankion  of  fat  suspended  in  a  clear  transjmrent  liquid,  in  which  sugar, 
casoinogen,  lactalbumin,  certain  extractive  matters  and  inorganic  salts 
are  dissolved*  A  good  normal  mother* s  milk  has  a  bluish- white  appear- 
ance, is  more  tranpsarent  than  cow^s  milk,  and  has  a  sweeter  taste  than 
the  latter.  It  is  neutral  or  slightly  alkaline,  frequently  amphoteric  in 
reaction,  and  has  a  specific  gravity  of  1026  to  10:i6,     When  ejcamined 
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under  the  microscope,  the  milk  j^lobuleri  will  he  found  to  varv  greatly  in 
!iize;oaeh  is  surrounded  witli  a  layer  of  more  or  less  viscid  material,  which 
prvvonts  them  from  running  together.  According  to  Woll,  1  c.c.  contains 
1.6  million  globules,  from  0.0024  to  0,0045  mm.  in  diameter. 

Colostnim.  The  fluid  secreted  hy  the  mamnue  during  the  first  three 
days  after  the  birth  of  the  child  is  called  colostrinn.  It  diffei-s  materially 
incomiK)sition  from  the  true  milk  secreted  later.  It  contains  more  i)r()- 
ti'id  iiiaiters  less  fat,  and  less  sugar  than  milk.  The  amount  of  ])roteid 
wries  greatly  in  ditierent  crises,  from  2  to  S  or  J>  ])er  cent.  We  may 
take  2  tu  3,5  per  cent,  as  a  fair  averjige  of  the  jiroteids  during  the  first 
wwk  (if  lactation.  The  proteids  of  colostrum  are  made  up  largely  of 
albiimia  and  globulin,  instead  of  caseinogen.  The  fat  of  colostrum 
bejrius  at  about  2.5  per  cent.,  and  rises  nipidly  to  .'^.5  ])or  cent.  The 
sugar  begins  at  about  5  \\ev  cent.,  and  rises  raj)idly  to  0.5  ]x?r  cent,  by 
theomldf  the  second  week. 

During  the  first  eight  or  nine  days  after  i)arturition,  and  sometimes 
later,  the  milk  contains  characteristic,  larger  IukHcs,  known  as  colostrum 
corjHUJcles.     These  ai)])ear  to  be  composed  of  masses  of  protoplasm  con- 


Fui.  JIO. 
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Cull ist rum  c«»ri»iiK!les 


Noriii.'il  huiiiaii  milk. 


taiuiny:  fat.  The  colostrum  corpuscles  an*  four  to  iive  times  as  larger  as 
ihe  f;it  globules.  (Fig.  210.)  They  may  occur  in  milk  at  any  later 
tiiih' during  the  lactation  period,  and  are  tiieu  to  be  regarded  as  evident^e 
'^f  illnws  in  the  mother,  or  of  pregnancy.  Occasional  colostrum  eor- 
|hin1j»s  in  the  milk  ha\'e  little  or  no  signiiicancc,  but  if  present  in 
fiiiLMJemiile  number  thev  are  liable  to  cause  digestive  derangement  in 
tli^  child. 

formal  Human  Milk.  Xormal  milk  has  the  ap])earanee  seen  in  V\*^. 
'-II-  In  taking  a  sample  of  milk  for  miero>eo])i<'  examination,  it  i-liould 
b' drawn  after  the  child  has  about  half  eni])tied  tin*  breast,  and  not  at 
the Im-jtj lining  or  end  of  the  nursing.  The  rnieroseope  is  oi'ten  of  value 
"1  >lin\ving  the  presence  of  blood,  ])ns,  or  other  JnnMgn  elements,  but  it 
*^<»f  little  value  as  a  guide  to  xho  riclme-s  of  the  milk,  on  aeeoiint  of 
^'»'dit!ic'iilty  in  securing  a  sample  that   represent-^  tli<'  averag<'  seen^tioii 
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of  tlie  breast  Tlie  coiUrifugie  sliould  be  used  to  separate  the  cellular 
eleiiient.-^  in  tlie  microscopiciil  examiiuitian  of  the  milk.  The  length  of 
time  the  milk  lia^  remained  in  the  breastj*  exerts  an  important  influenee 
iijKin  the  number  of  globule,'^  it  contain;:.  The  longer  the  |:M.^riod  of 
retention  the  more  watery  it  becomes,  (jrobubly  from  absorption  of  the 
solid  parts.  On  the  other  hand,  milk  that  is  frequently  taken  from  the 
breast  i,'^  thicker  from  being  rieher  in  fat. 

Abnormal  Motiier's  Milk.  It  oecasionally  happenj^  that  an  apparently 
heidthy  mother  ^^eretes  an  abnormal  milk  that  disagrees  with  the  infant. 
The  constituents  mos^t  subject  to  variation  are  the  fat  and  the  proteidi?. 
Our  knowledge  of  the  eausies  of  these  variatii^ns  ia,  unfortunately,  im- 
perfect, Roteh  and  Adriance  find  that  a  diet  rich  in  nitrogenous  matter 
tends  to  increase  the  fat  in  the  milk,  while  an  abundance  of  fat  in  the 
f omi  t en ds  to  d  i  m i  n i si i  it.  Excess  of  p ro t c i ds  is  us ual I y  m one  t rou  b  1  esorae 
than  any  other  abnormal ity«  Iiot<^h  also  pointed  out  that  an  over-liberal 
diet,  with  little  exercise,  may  increa?^  the  proteids  in  the  niilk;  a  less 
generous  diet,  with  abundant  out-door  exercise,  may  correct  this  abuor- 
mality*  Marked  emotional  disturbance  fretpiently  increases  the  proteida 
temporarily  and  causes  colic  in  the  utirsling« 

The  following  table  of  variations  in  human  milk,  from  Rotch^  is  of 
iDterest  in  this  connection  : 

Nc^hhaL  Poor,  Ver^  rV&b,  Ba^l  Milk. 

NoFtOAl  exereiM  8t»rT**  OonoTuiia  diet,  PregTiiney, 

ui4  (bod.  Uoa.  LUUts  <txercbe.  dbeiue,  etc^ 

Fkt.       .       .        ,        .       .     4  0  1.60  %M                      Ol» 

Pmielda.       ....     L2  IM  LW                    IfiO 

etissr     .       .       .       .       «     7.0  4.00  7.90                       &0Q 

jub      .....    0.S  fm  0.^  0.01 

Total  HilldA       .        .1^1^  7.90  UM  \^M 

Water    .....    07,17  HOI  «.«  msi 

loo  100  im  100 

When  there^i^  reason  to  believe  that  the  mother's  milk  is  not  agreeing 
with  her  infant,  an  exeeiss  of  casein  should  be  susipected,  and  an  analysis 
by  a  chemist  may  re\  cal  the  fault  if  it  lies  in  the  milkj  and  point  out 
the  way  to  its  correction.  It  is  advisable  in  all  sueh  cases  to  examine 
carefully  into  tlie  mental  and  physieal  habits  and  chanicteristics  of  the 
motlier. 

Daily  Quantity  of  Milk  Secreted.  The  daily  amount  of  milk  secreted 
by  tlie  avenigc  mollK^r,  and  the  wei^dit  of  each  feediuju'"  and  of  each  con- 
Btituent  at  diHereiit  [humikIs  of  liictatiou^  arc  given  in  Table  1,  (pa^*  *277), 
fnnu  l*lciifer.  The  R^Hiilt.-^  were  obtaim  d  by  weighin|i:  a  B<:M*ies  of  infauLs 
betVire  and  after  each  niir^^iii*,',  ainl  uddinf:  the  weight??  of  all  the  feeding* 
ft>r  the  twenty-four  h<mrj^.  The  wei^lits  of  each  con.^ititucnt  were  obtained 
by  calculation  from  the  kmiwn  cotnjKJs^ition  of  the  milk  as  determined  by 
cliemiciil  analysi:*. 

TariationB  in  Quantity  and  Gompositian  of  Htmian  Milk.  It  wilt  Ih' 
nottnl  that  the  quantity  of  milk  hc  rreletl  inereascs  gmdnally  fn.>nj  the 
bt^giuning  of  lactation  until  about  the  tenth  week,  then  remains  practi- 
rully  stationaiy  until  the  i^ixtli  month,  when  it  increases  somewhat,  and 
finally  decreases.  PInman  milk  varies  considcnibly,  both  in  quality  and 
quantitVi  lo  different   individuak^  and  even  in  the  same  individual. 
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Tablb  I. 

Total 

Namber  and 

Proteids 

Fat 

Sugar 

I 

\ 

Ageofinfiuit 

amount  in 

weight  of 

iu 

in 

in 

grammes. 

each  meal. 

grammes. 

grammes. 

grammes. 

[ 

iBODtb. 

1 

^wttk 

104 

8    X      13 

4.40 

2.81 

4.69 

1: 

254 

7     <      36 

8.74 

0.86 

11.44 

Sweeks 

884 

7    X      48 

7.64 

12.13 

15.05 

il 

8   •• 

449 

7    X      68 

10.27 

12.13 

20.23 

t 

4    •• 

550 

7     X      71 

12.68 

17.86 

24.78 

t^ 

SaoothL 

t 

5- 6  weeks 

749 

7    X     107 

13.82 

22.52 

41.47 

t 

7-8     " 

864 

7     X    123 

15.83 

26.40 

45.08 

I 

SBOOthl 

1 

WOweeks.        .... 

926 

7     <     132 

17.68 

20.43 

65.28 

11-12    "     

896 

7     ..      1-28 

17.10 

20.25 

63.50 

4BonthL 

U-U^eeks 

966 

7      •„     138 

19.53 

39.02 

59.12 

15-16    " 

974 

7     .<     139 

19.62 

39.23 

59.39 

(BODttlL 

17-18  weeks 

996 

7     •■'     142 

17.38 

52.86 

»-20week8 

996 

7      -     142 

17.42 

52.28 

iBOBtht 

2I-22weeki 

1023 

6      V     167 

15.82 

26.88 

60.00 

TbooUii 

S-38weeks 

1051 

6     X     174 

15.99 

31.77 

60.40 

8B0llttal. 

»42weeki 

741 

6     X     124 

12. 15 

28.69 

42.80 

tmnotha. 

»«weeka 

482 

6     X      88 

7.26 

11.62 

28.94 

because  of  vanning  physiological  and  pathological  conditions  relating  to 
food,  nutrition,  duration  of  lactation,  length  of  time  the  railk  remains 
in  the  brea.'^t,  exercise,  menstrual  function,  emotions,  and  nervous  affec- 
tions. 

It  is,  therefore,  verv  difficult  to  arrive  at  the  normal  composition  of 
human  milk,  since  these  disturbing  elements  have  not  been  taken  into 
account  in  most  of  the  published  analyses.  Ana/t/ftrs  of  human  milk  by 
different  cluiniMs  (I  iffcr  so  vide!  tf  f  If  a  f  if  is  difHouH  (is  y  it  to  determine  the 
iffpicnl  iiormaf  standard.  In  general,  it  may  be  stated  that  during  the 
first  week  of  lactation  colostrum  is  secreted,  containing  less  fat  and  sugar 
than  normal  milk,  more  proteids  (tin*  greater  part  of  which  is  lacto- 
elobulin  and  lactalbumin),  and  more  salts. 

The  fat  and  sugar  rapidly  increase  after  the  third  day  till  the  end  of 
the  first  month;  from  that  time  the  proportions  of  these  ingredients 
remain  coastant  until  about  the  eleventh  month,  Avhen  they  fall  oflF. 
The  proteids  and  salts  exist  in  much  larger  i)ercentages  in  colostrum 
than  in  normal  milk,  the  former  containing  on  an  avernge  2.5  to  3.5  i)er 
<*nt.  of  proteids  and  0.4  to  0.5  per  (!ent.  of  salts.  Both  these  constituents 
^dually  diminish  until  the  eleventh  month,  when  they  again  slightly 
increase.  During  the  first  month  of  lactation,  human  milk  contains 
between  1.5  and  2.5  per  cent,  of  total  proteids;  during  the  second  about 
-,  and  in  the  third  about  1.5  per  cent. 

The  percentage  of  iron  falls  off  as  lactation  j)roceeds,  and  after  the 
<^jpnth  or  ninth  month  it  lx»comes  decidedly  less  than  normal.  The  milk 
w  the  early  months  of  lactation,  then,  is  characterized  by  a  large  ])('!•- 
centageof  proteids  and  salts,  aud  a  small  j)ercentage  of  sugar.  That  of 
"*^  laternionths  is  characterized  by  a  smaller  pcrcentiigc  of  proteids  aii<l 
'^a'ts,  and  a  higher  percentage  of  sugar.  The  smaller  pro|)ortiou  of  pro- 
t^ulsandof  iron  in  the  later  months  contniiudicates  j)roloiige(I  niirsiug. 
"hen  children  are  nursed  too  h)ug  (beyond  the  eleventh  mouth)  tlipv 
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frequently  show  Bymptoms  of  malnutrUioD,  aud  often  became  aiuEmic 
or  rachitic. 

It  is  of  ioterest  to  note  that  the  w:>j!nvosition  of  the  milk  varies  grt^atlvj 
accord ing  to  the  time  it  has  reraainetl  in  the  brea.st*  Forstt*r  givejs  the 
foHowing  analyses  of  the  first,  the  middle,  aod  the  last  portions  taken 
from  the  breast  during  an  ordinary  nursiag  : 

Fir&t  portion,  S«?oii(i  poriloD.  Ijist  portion. 

Atiwvutit  Ukcn    *       «       .       .  33.1   0  c.  33*1   c  e,  S7,3   c.c. 

Wntcr   ,.,,..  902*  percent  ^?.&9  percent  87,50  per  eonl. 

Pttit^UIa       .      .       .       ,       »  laS      *'  0,!»4      **               o.ri       ** 

Fal        ..,,,,  l.?D       '*  177       *■                4.51       ** 

Sugur    ...,,,  5.a«       *'  ^W       *'               MO       ** 

Asb        ,       .       .       ,       ,       .  Ol40       '*  0.32       **                0.^ 

It  ia  evident  from  the  foregoing  figures  that  care  ranst  be  obser\'ed  in 
obtaining  a  Baniplc  of  milk  foranalysiB^  if  we  wish  to  secure  results  that 
are  com|mrable  or  that  will  reprei^ent  the  real  composition  of  the  secretion. 
The  middle  portion  only  should  be  taken,  after  the  child  has  nursed  one- 
tliird  of  its  usual  time.  These  analyses  also  show  that  in  too  frequent 
nursing  the  child  gets  only  *'  strippingSj*'  or  over-rich  milk,  likely  to 
disturb  digestion* 

Substitute  Feeding^* 

Wet-nursing,  When,  after  proper  effort,  the  mother  is  unable  to  nurse 
her  infant,  wet-nursing  may  be  considered.  So  diltieult  is  it  to  secure  a 
good  wet-nurse  that  the  uncertainties  of  this  method  are  often  scarcely 
leas  than  those  attending  artificial  feeding.  The  expense,  too,  of  sul>- 
stitute  nursing  places  it  beyond  tlie  reach  of  the  masses. 

The  moral  character  and  social  standing  of  most  women  who  are  will- 
ing to  wet-nurse  are  such  that  many  families  shrink  from  taking  them 
intu  tlieir  homes.  While  the  danger  of  the  transmission  of  syphilis  or 
tuberculosis  by  an  apparently  healthy  nurse  has  been  overestimated,  it 
is,  nevertheless,  a  real  one,  and  no  woman  tlie  subject  of  either  of 
these  diseases  should  be  allowed  to  nurse  an  infant.  There  are  many 
iiiataEiDea  on  record  in  which  syphilis  has  been  communicated  in  this 
way. 

While  healthy  breast  milk  is  undoubtedly  the  best  food  for  an  in- 
fant, it  is  equally  true  that  with  a  pro|XT  knowledge  of  the  best  modern 
methods  of  substitute  feeding  there  is  now  little  need  of  resorting  to 
wet-nur?iiti<4^. 

Mixed  Feeding.  It  frequently  occura  that  the  mother  is  able  only  to 
partially  nui^e  her  baby,  lu  such  eas*fs  mixed  feeding  should  l>e  resorted 
to — L  e.f  the  mother  should  nurse  the  infant  at  regular  intervals,  aud  the 
nursing  sliould  be  stiii]>Ienieiitcd  by  tw^o  or  more  artificial  feedings  in  the 
twenty-four  hours.  The  practice  of  nursing  only  at  night,  which  is  some- 
times advised,  is  objectionable.  Regularity  of  nursing  is  essential  to  the 
continuance  of  the  secretion.  Mixed  feeding  may  sometimes  be  rendered 
necessary  by  the  transient  illness  of  the  mother,  or  by  a  temporary 
deficiency  occasionally  rt'sulting  from  unassignable  causes  or  from 
nervous  or  emotional  fuflucnres.  In  some  instances  the  secretion  may 
be  restored  liv  fanidi?;ation  of  the  breasts  or  by  change  of  surroundings. 

Artificial  or  Bottle  Feeding;     When  good  breast  milk  is  not  available, 
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artificial  food  must  be  provided,  and  its  preparation  must  be  managed 
with  ^crupulous  care.  Wlien  it  becomes  necessary  U)  practise  artificial 
feeding  from  birth,  we  may,  with  advantage,  use  whey  made  from  cows' 
milk  for  the  first  few  days.  For  this  purpose  tlie  whey  should  be  made 
by  warming  a  pint  of  best  rich  whole  milk  to  about  37°  C.  (98.6°  F.), 
adding  a  teasi>oonful  of  liquid  rennet,  essence  of  pepsin,  or  a  junket 
tablet.  When  curdling  has  taken  place  the  mixture  is  vigorously 
rtirred  until  the  curd  collects  into  a  lump.  The  whey  is  strained 
through  sterilized  cheesecloth,  and  put  on  ice  until  needed.  Whey 
made  as  above,  from  good,  rich  milk,  will  have  approximately  the  fol- 
lowing percentage  composition  (Monti) : 

l-iaein.  Pnneids.  ^**-  i^UiSi^r.  Salts.  Water. 

0.08  0.8  1.0  4.5  0.70  93.0 

About  two  ounces  of  this  whey  warmed  to  blood-heat  may  be  given 
daring  the  first  twenty-four  hours  to  an  infant  of  average  size.  Four 
ounces  may  be  given  the  second  day,  and  frou)  eight  to  ten  the  third. 
The  fourth  or  fifth  day  a  little  cream  may  be  added  to  the  whey,  and 
a  little  sugar  if  desired. 

A  substitute  food  for  continued  u.se  should  fulfil  the  following  require- 
ments: (1)  It  should  correspond  in  com|)osition,  digestibility,  temj)era- 
tupe,  reaction,  and  quantity  as  nearly  as  possible,  to  normal  luiman 
milk.  (2)  Its  prejiaration  should  be  as  simple  and  uncomplicated  as 
jwsible.  (3)  It  should  not  be  expensive,  and  should  be  easily  obtain- 
able. The  i>asis  of  an  infant  fo(xl  must  be  milk,  and  in  this  country 
the  only  easily  obtainable  animal  milk  is  that  of  the  cow.  Great  care 
ij*nceessiry  in  selecting  the  milk.  It  should  be  the  mixed  milk  of  a 
herd,  aiul  not  that  from  a  single  cow,  .since  the  former  is  more  nearly 
«>l  e(UMant  (piality.  It  should  he  as  fresh  as  possible,  and  clean. 
Milk  from  grass-fed  cows  is  to  be  preferred.  For  use  in  large  cities 
'"ilk  that  has  Ih-cu  bottled  at  the  dairy,  and  subjectetl  to  the  least  j)os- 
""ible  amount  of  handling  in  ship])ini::,  i*^  \h'M. 

Merence  between  Human  and  Cow's  Milk.  To  understand  pro])erly 
">e  iiuxliiieatiiMi  of  cow's  milk  for  infant  feeding  it  is  obviously  neces- 
^r>' to  know  the  differences  in  composition  and  properties  between  it 
|»n<l  human  milk.  Some  of  the  more  important  differences  are  shown 
i»  the  following  table: 

Ihnnaii  milk.  Cows  milk. 

I'tTc<Mitair«>.  Avorat,^'.  IVrcontam'.  Avoniijc. 

^Vater     ....         W.r.l»  to  1»o.(h1  87. 09  W).:^'2  to  oi.'o  S7.il 

**^'liil.s i».l()  ••  ic.u  I'j.n;  H.V)  "   ii».r„s  12:4) 

^'rtt 1.71    •'     7.»V)  3.1X)  1.1.-.   ••     7.(K»  ri«k) 

•^«ii?ar 4.11  •*  7.si->  Ck.u)  3.'J«i  "    .'..r.7           -i.rrf) 

''Hsfjn n.is  '*  1.0s  i.o;}  1.17  "    7.10           a.oi 

Albumin             .      .  0.:;i»  ••  i.:;-.  1.00  n.ji  •'     i.:.<)           ().:>3 

<'ilric  aclil    ....  0.01  •'  0.10  ().().-) 

rnkiH.wn  oximctivcs    .  o.2*.)  **  0 '.»7  0  ri«.» 

A«*h 0.11  ••  0. 10  (».L>7  o:.o  '•     07s            0.70 

CHliirifS  fll^n»^^UMl  by  lOO  c.c,  C?..')  (nitict  s.     r.'.i.cio  ctjkj 

It  will  be  seen  that  the  range  of  vari:ition  in  composition  of  both  milks 
W  very  considerable.     These  variations  include  abnormal  or  patholo^r'n-jj 
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oondltiotidy  and  will  largely  disappear  when  the  mixed  milk  of  ^vcral 
individuak  is  considered.  Mixed  cow' a  milk  of  goixl  quality  will  not 
vary  much  iu  cooi|X)sitJoii  from  that  givf*n  in  the  t^luDui  marked  '*aver- 
age,**  When  the  averages  of  the  twt>  milks  are  comjiared,  we  observe 
that  hnman  milk  is  slightly  richer  iu  fat,  one-third  richer  in  siigafj  twice 
richer  in  albumin,  and  contain}^  one-third  as  much  casein  (precipitable  by 
rennet),  and  a  little  more  than  one-half  as  much  a.sh  as  cow'b  milk.  The 
most  marked  quantitative  difforeiiees  are  in  the  sngar  and  the  pn.>t4.*ids. 
The  proteids  are  chierty  ciisetn  anil  albiimiUj  aUhongb  a  email  quantity  ^ 
of  a  peculiar  globulin  is  also  present.  The  casein,  or  that  part  of  the 
proteids  whicli  is  precipitated  iu  the  liuman  stomach  by  reunin  or  by 
the  gastric  aeid^  h  three  or  more  timee  as  great  in  cow's  as  in  humaaj 
milk.  By  reason  of  this,  as  well  as  differences  in  compt>sition  of  the 
two  kinds  of  casein,  the  curd  of  cow^s  milk  is  larger  in  amount,  tougher 
in  consistence,  and  less  easily  digested  than  that  of  human  milk*  Indeed, 
the  casein  of  human  mitk  is  only  partially  precipi table  by  acids,  and  in 
some  cases  imperfectly  by  rennin.  The  soluble  albumin  in  human  milk 
is  twice  Uiat  of  cow's  milk*  About  half  the  proteids  of  human  milk 
remain  in  j^olutiou  uutil  lliey  leave  the  stouiach,  while  four-tifths  of  the 
pniteids  of  cow's  milk  arc?  ]U"^M-ipitateil  m  a  ?^ulid  cunl  koou  after  it 
enters  the  stomach.  The  rt4ation  between  the  quantity  of  lactulbumin 
and  casein  is  a  matter  nf  great  iinjMirtiiucc  iu  dctcrmiuiTig  the  behavior 
uf  1 1  le  milk  w  he  n  con  g  u  I  at  ed .  I  u  t  lie  |  >  re  ^^  nee  of  2 1  eon  s  i  il  e  n\  hi  e  a  i  n  tui  1 1 1 
of  soluble  albtunin  tlie  casein  coagulates  in  fine  fl<jciMili,  while  without 
it  these  are  much  larger  and  ^how  a  teudency  io  collect  In  niEisj^es. 
The  normal  ndio  between  albumin  and  cnfMi-in  in  human  milk  during 
the  first  month  of  lactation  is  nearly  1  to  0,8  while  in  cow's  milk  it  is 
nearly  1  to  7*  Cumerer  gives  the  ratio  in  human  milk  as  1  to  0,6  dur- 
ing the  first  month,  Monti  has  cjilled  attention  to  the  fact  that  when 
the  proportion  of  albumin  to  c^isein  is  dimiui.^hed  the  iufant  generally 
^ufters  with  digestive  dtsturbaiice.  The  prnpf>rtiou  of  total  proteids  in 
human  milk  is  greater  during  the  firs^t  week:^  of  lactatiuii  than  after- 
ward, and  the  ratio  of  albumin  to  casein  i,-^  greater.  Dinging  the  later 
mouths  of  lactation  the  amount  of  albumin  fall^  below  that  of  the  casein* 
These  differences  in  the  composition  of  the  proteids  of  human  and  cow's 
milk  are  too  often  lost  sight  of  ia  attempts  to  adjust  the  latter  to  suit  the 
digestion  ttt  the  infant*  These  difTerences  in  c<:»mposition  aud  behavior  J 
uf  the  proteids  of  the  tw*o  milks  explain  why  the  the  infant  exj>erieneeff^ 
an  much  difficulty  in  digesting  cow**s  milk.  But  these  are  not  the  only 
differences  in  the  proteids.  Human  milk  contains,  according  to  Siegfried* 
and  8toklassa,^  about  0.12  per  cent,  of  nuclein,  aud  about  the  samQ] 
percentage  of  lecithin,  including  nearly  all  tlie  pbospborusof  the  milk  in 
this  or^nic  combination.  Cow's  milk  contains  less  than  half  as  much 
uuelein  aud  lecithin,  But  one-half  of  the  phos[)lioras  of  cow^s  milk  is 
organic  or  tissuediuilding  ()ho^pliorns.  Frum  what  we  know  of  the 
nutritive  value  of  nnclcin  aud  lecithin,  it  would  seem  that  cow's  milk, 
even  when  fed  iu  the  undiluted  state,  cannot  nourish  an  infant  as  well  as  , 
human  milk*  Boiling  or  sterili/ing  destroys  much  of  both  the  nuclein  ( 
and  lecithin  of  cow* s  milk,  and  greatly  reduces  the  nutritive  value  of  the 
mitk*     This  will  be  referred  to  later  in  considering  sterilized  milk, 

*  Zelm^hr.  t  plir>*  Chcm.,  169«,  p.  576.  « IU6.,  183",  p.  343. 
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Table  II.— Human  and  Cow's  Milk  Compared. 


Haman  Milk. 


Appeamnce     v  Bluish,  tranalncent,  odorless,  sweetish. 


I 


Specific 
Rravity 

Keaction 


BehftTtor 
on  boiling 


CoAgolAtion 


Coagulation 
with  rennet 


Fat 


1026  to  1086. 


Amphoteric  or  alkaline.    Remains  alka- 
line a  long  time. 

;  Does  not  coagulate,   but  forms  a  very 
I     slight  film  of  albuminoid  matter. 


Coagulates  at  ordinary  temperature  after 
I     many  hours. 

Coagulates  Incompletely  in  fine  flocculi, 
which  never  precipitate  in  distinctly 
visible  masses. 

Yellowish-white,  similar  to  cow's  butter ; 

specifir  gravity  at  15°  C.  =  0.966 ;  melts 

I     at34°C.  Composition  :  butyrin.  caproin. 

caprin,  myristin,  jialmitin,  stearin,  and 

olein. 


Cow's  Milk. 


White,  opaque,  odor,  and  slightly  sweet 
taste. 


1080  to  1036. 


Amphoteric  or  acid, 
acid  in  the  air. 


Rapidly  becomes 


Relation  of 
fatty  acids 


CSaaein 


Composition 
of  proteids 


Extractives 
Mineral 


Does  not  coagulate^  but  forms  a  thicker 
film  consisting  of  casein  and  lime  salts, 
which,  when  removed,  is  rapidly  re- 
newed. 

Coagulates  much  earlier  than  human 
milk. 

Coagulates  at  bodv  temperature,  and  sep- 
arates into  distinct  masses,  leaving  a 
supernatant  yellowish  liquid. 

Yellowish-white  mass,  specific  gravity  at 
\:p  C,=^  0.996 ;  melts  at  35.8^  C.  Composi- 
tion :  butyrin,  caproin.  caprin,  palmi- 
tin,  stearin,  olein,  myristin,  caprilin. 
laurin,  arachin,  leucltin.  cholesterin, 
and  yellow  coloring  matter. 

Relativelv  poor  in  volatile  acids;  of  the  ;  The  volatile  acids  relatively  large.  Of  the 
non-volatile  acid  sone-half  is  oleic ;  of  non- volatile  acids,  8  to  4  per  cent-  is 
the  remainder,  myristic  and  palmitic  l  oleic ;  the  remainder  is  a  mixture  of 
predominate.  principally  palmitic  and  stearic. 

Precipitated  with  difficulty  by  acids  and  ,  Easily  precipitated  by  acids  and  salts; 


salts;  the  precipitate  dissolves  easily 
in  excess  of  acidn.  In  peptic  digestion 
It  leaves  little  residue.  Contains  little 
Ca«(P04), 


precipitate  not  easily  dissolved  by  excess 
of  acids.  In  pepsin  digestion  it  leaves 
considerable  residue.  Contains  more 
Ca3(P04)s  than  human  milk. 


Albumin  1.1  per  cent.,  casein  1  per  cent.,  ,  Albumin  0.53  per  cent.,  casein  3  per  cent., 
globulin  0.1  per  cent.,  albumin  to  casein,  |  globulin  trace,  albumin  to  casein  1  to  6 
1  to  0.8  lo  1  to  2.  100  c.c  contain  0.175  to  1  to  10.  100  c.c.  contain  0.110  gramme 
gramme  lecithin  and  0.120  gramme  nu-  lecithin  and  0.055  gramme  nuclein.  Less 
clein.  Nearly  all  the  phosphorus  Is  iu  than  half  the  phosphorus  in  organic 
organic  combination.  combination. 


More  than  in  cow*k  milk. 

KjO  NuoO    Cao     M>r(>  Fe-Oa  P2O5     CI 


!  Les.s  than  in  huninn  milk. 
KjO    NaoO  CaO    MpO    FcjOa    PjOj     CI 


mat  ten?  in    0.7>^)  (».J:}J  o.:528  r».(K;t  o.fKM    0.47:;  0.438    1.7*J    O.oio    l.l»8    {):m)    0.0():i     o.HJO  O.WO 


ash 


Racteria 


Cwntains  loss  a^h  than  cow'h  milk.  Contains  more  ash,  csjM'ciallyCaOan*!  I'O 

ContaiuH  G  tiino.^  as  much  (ibO^a^  human 
milk, 
fionomllv  .sterile.     Kxocptionally  a  few  |  Contains  all  milk  ])act«Tia.  and  «.('ra.'»i<«n- 
8taj»hyI«)eoe<'i  alM  an<i  ».  aurei.  ally    iyi»lioi<i,    <lij>htlKrin,    tiil-ercular. 

and  other  bacteria. 


Modified  Cow's  Milk.  The  abovo-describcd  (liffrronccs  between  Ininian 
and  cow's  milk  make  it  neeessarv  to  modify  tlie  (•(>m])(>sition  of  the  latter 
to  render  it  available  for  infant  feeding.  No  modifie^ition  yet  known, 
however,  will  i)ring  cow's  milk  to  agree  in  comj^osition  with  hiinian 
milk  or  make  it  a  perfect  snbstitnte  for  the  natural  food.  The  modifi- 
cations of  cow's  milk  that  are  mo.<t  frequently  practi.-ed  are  the  fol- 
lowing : 

1.  Simple  dilntion  with  water; 

2.  Dilntion  with  cereal  griiel.'^,  such  as  barl(\v,  oatmeal,  corn-starch, 
wlu^t-flonr ;  or  with  <r«'latin,  gum  arable,  (^\rvr  nlbumin,  or  sugar-water; 

3.  Dilntion  with  water,  or  sugjir-watrr,  and  the  addition  of  crram  ; 

4.  Partial  crt^aming,  using  the  u|)])er  half,  including  the  cream,  and 
adding  sugar-water  an<l  lime-water; 
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5.  Removing  a  jmrt  of  tlie  casein  by  means  of  reiiuui  or  by  the  t^n- 
trifugal  machine; 

6,  Partial  pei>totiizin|^  of  the  proteidi^,  and  dilution  witli  water; 

7*  Mixtures  of  milk,  cream ,  sngtir^  and  water,  made  acL'onJing  tochrfj]- 
ical  analysis,  to  amtain  a  known  percenhige  of  each  constituent, 

Dtlidioji  With  waiei%  to  the  extent  required  by  the  exce^  of  prt^teidhjji 
cow's  milk,  reduces  the  fat  and  sugar  below^  the  proportion  necessarjk 
the  Qutrition  of  the  infant,  and  such  modificiition  alone  is  seldom  *ije- 
ce^ful. 

The  Author's  Methods  of  Modifying  Cow's  Milk.     Tfie  only  niimid 
and    pmetieal   lions(.'hr>!d   ntettiod  ol*  modifying  eitw's  milk   far  wArnx 
feeding  is  to  dilute  tfie  milk  ^o  as  to  reduce  the  cas^ein  to  1  i^ercimt.  ( 
leas,  then  to  add  cream   to  Imng  the  fat  up  to  3  or  3.5  per  ceut.,  anil 
milk  sugar  to  brin^  thi?*  constituent  to  6  percent.     The  simplest  andj 
mni^t  pmeticable  method  of  doing  this  is  ii^  follows: 

When  the  milk  is  recetved  it  is  allowed  to  stand  in  a  cool  pW  fsM 
three  hours.     When  the  milk  is  received  in  bottles^  as  is  now  theeiis- 

Flfi.  2J2. 


I' 


:  'f'.-wa 


Metbod  of  Bl phoning  olT  Uie  under  milk. 


bni,  it  is  better  to  remove  the  bottom  milk  by  mea!is  of  a  siphon,  i 
sisting  of  a   piece  of  small    rubber   tubing  about  eighteen  inches  Itmg, 
Wving  tlie  cream  layer  and  tt^p  milk  nudistnrbed  in  the  bottle  (Fig.  212). 

When  two-thirds  of  the  c< intents  of  the  Ijottic  arc  thus  drawn  ot!*,  the 
remaining  |K)rtion  will  have  approximately  7,5  to  8  [>er  cent,  of  iiit,  4 
[Tcr  cent,  of  proteids,  au(l  4.5  per  cent,  of  sugar. 

When  one-hulf  of  tlie  milk  is  thus  drawn  ofi*,  the  remainder  w^ill  have, 
wlien  shaken  up,  about  the  following  composition  :  Fat,  5  to  6.5  per 
cent*  J  proteids,  about  4  per  cent.;  ^ugar^  4.5  \kv  cent, 

Birections  for  Preparing  a  ITear  Imitation  of  Human  Milk  &om  Cow's 
MUk.  "Siphon  off  from  the  bottom  of  a  bottle  of  frcsli  milk  of  )rwyA 
quality  ihrce-fourih^  of  \t^  contents,  leaving  the  cream  and  upper  part 
of  the  milk  undisturbed  in  the  bottle.  Thi>;  nuiy  easily  he  dnne  w^ith  a 
smalt  ghiss  sipljnn  or  rubber  tultiug,  previously  Hllcd  with  water,  to 
start  the   siphonage.     Pincli  one  end  of  the  rubber  tube  and  hold  it 
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fimily,  while  the  other  is  thrust  through  the  cream  and  to  the  bottom 
of  the  bottle.  Lower  the  outer  end  into  a  suitable  vessel,  or,  better, 
into  the  inner  vessel  of  an  ordinary  double  boiler ,  and  release  it,  when 
the  skim-milk  will  run  out,  provided  the  latter  vessel  is  kept  lower 
than  the  milk  in  the  bottle.  To  the  milk  thus  drawn  off  add  a  tea- 
s|xx>nful  and  a  half  of  good  essence  of  pepsin,  or  one  or  two  junket 
tablets,  and  warm  slowly  in  the  double  boiler  to  blood-heat,  and  keep 
at  tliat  temperature  until  thoroughly  curdled.  Now  heat,  with  constant 
stirring,  until  a  thermometer  dipped  into  the  milk  shows  a  temperature 
of  155°  F.,  and  remove  from  the  fire.  Strain,  while  hot,  through  clean 
wire  strainer  and  dissolve  in  the  whey  a  heaping  tablespoonful  of  sugar 
of  milk.  When  cold,  |)our  the  sweetened  whey  back  into  the  milk 
bottle  and  mix  thoroughly  with  the  cream  and  top  milk.  Pasteurize 
the  mixture  in  a  Freeman's  pasteurizer.  The  composition  of  this  food 
will  be  about  as  follows  :  Fat,  »3  to  3.5  per  cent.;  caseinogen,  0.9  per 
cent.;  albumin,  0.75  per  cent.;  sugar,  6  ixjr  cent.;  extractives,  0.26  per 
cent.;  ash,  0.7  per  cent.;  total  solids,  11.66  per  cent.;  water,  88.34  per 
cent.  On  comimring  this  with  the  analysis  of  human  milk  in  the  above 
table  of  composition,  it  will  be  seen  to  correspond  very  nearly  with  it. 

"The  close  resemblance  of  this  mixture  to  human  milk  is  seen  by  com- 
imrison.  Tins  mixture  will,  if  proi)erly  made,  correspond  more  nearly 
in  composition  to  human  milk  than  any  other  known  to  the  author. 
One  very  important  consideration  in  regard  to  this  food  is  the  relation 
between  the  casein  and  the  lactalbumin,  which,  while  it  is  not  exactly 
that  of  human  milk,  corresponds  more  nearly  to  it  than  can  be  attained 
by  any  other  method  of  dilution.  This  is  very  important  in  its  effect 
on  the  consistence  of  the  curd.  This  mixture,  when  coagulated  with 
acid,  lK?haves  very  strikingly  like  human  milk.  The  fat  has  not  been 
n*moveil  from  the  milk,  and,  tlRTcforc,  the  emulsion  has  not  been  de- 
stroyed, as  is  the  case  in  all  mixtures  made  with  centrifugal  cream. 

''  An  extensive  experience  with  this  food  has  shown  it  to  give  good 
clinic:il  results.  It  is  palatable,  agrees  with  most  infants,  and  promotes 
gmwth  and  development  quite  satisfactorily. 

*^  Xote. — Should  this  tV>od  prove  too  laxative,  reduce  the  (juautity  of 
milk-sugar.  It  is  well  to  add,  at  the  time  of  feeding,  from  one  to  two 
te:is]x>onfuls  of  lime-water  to  each  meal.  As  the  child  increases  in  age 
and  strength  the  amount  of  bottom  milk  siphoned  off  mav  be  dimin- 
ished.'' 

I  have,  at  times,  found  it  necessary  to  show  the  mother  how  to  con- 
duct the  process,  but  only  mothers  below  the  average  intelligence. 

One  great  benefit  of  this  process  is  its  pliability,  or  the  ease  with  which 
the  constituents  may  Ix?  varied.  If  we  wish  to  reduce  caseinogen,  we 
draw  off  more  of  the  bottom  milk.  To  increase  it,  draw  off  less.  To 
decrease  the  fat,  dip  off  a  part  of  the  cream,  remembering  that  the 
whole  amount  of  cream  measures  from  ten  to  twelve  tablespoonfuls ; 
to  increase  the  fat,  add  a  little  less  than  the  full  amount  of  whey, 
after  removing  the  curd.  To  increase  the  soluble  albumin,  add  white 
of  egg.  The  sugar  may  be  varied  at  will,  by  adding  more  or  less,  as 
desired. 

It  will  occasionally  be  found,  even  with  a  food  in  which  the  casein 
has  been  reduced,  by  one  of  the  above  meth<xls,  to  one-third   or  one- 


284 


PHYSIOLOGY  OF  THE  FUERPERIUM, 


fourth  that  found  in  cow's  iiiilk,  that  curds  will  apjiear  in  the  stoolal 
of  iht'  infant.     In  such  aiscs  u  little  white-of-egg  water  or  Imrley  gruel' 
nddi»tl  to  the  food  luay  proDiote  the  dissiutegration  and  digej^tion  of  the 
ciirtls. 

Wlien  t*gg-albuniin  ii^  added  to  the  food^  tlie  egg  ^lUi^t  he  a^  fresh  as 
jK)s.sibk%  and  it  nmy  be  added  in  tlie  proportion  ot*^  the  white  of  one  e^g 
to  a  (piurt  i*f  fiKKl*  Thit^  will  add  about  3  gmm*?  of  allKimin  to  tlie 
quart,  or  a[*}iroxiiuately  0*3  [*er  cent,  of  fisoluble  albumin,  increasing. 
that  cooi^titueot  in  tliia  food  to  about  1  [mt  cent.,  or  to  that  found  in 
Inimau  milk*  Unless  the  egg  usjed  is  fre>li,  lids  addition  may  at  times, 
esjK'eially  iu  hot  weather,  tend  to  pnxluee  putridity  of  the  infant's  stooijj. 

Feptonized  Milki  In  some  ea5c*s  purtkil  prptonhtftion  may  l>e  neees- 
sary.  Thi^  m  accomplished  by  tlie  following  pro<*ess  :  To  a  pint  of  the 
iiiilk  add  5  graiiH  of  extraetuni  )ianereatiti6  and  15  grains  of  ^mliuni 
bii-^iirbouute.  Warm  the  milk  slowly  to  104°  F.,  and  keep  it  at  tliat 
tenn)crature  for  ten  tniimtes,  then  bring  it  nearly  to  the  boiiing-jKiint, 
to  destroy  the  tlTmcnt.  Inste-ad  of  beating  the  milk  to  the  higher 
temiierature,  it  may  be  placed  at  once  on  iee.  Peptonization  may  do 
gcHMl  for  a  short  tinuv  but  rxjK^rience  has  stiowu  that  it  is  I'arcly  well 
borne  wlieu  long  continued.  It  si.*ems  l)ctler  to  alh*w  the  digestive  ^ 
]  u  i  t*es  i}  f  the  in  fa  n  t  to  a  c<:'o  m  p  I  i  s  h  t !  i  e  necessii  ry  c  h  a  n  ges  in  the  i\  Kxi 
than  to  induce  them  ont'^ide  of  the  body.  If  predigescion  is  practise*! 
at  all,  the  pnxx*s*^  should  not  be  carried  beyond  a  | partial  digestion*  Tliis 
prim:iph*  applies  with  equal  force  to  all  the  predigested  or  ptirtially 
digested  ftKKjs  of  the  markets*  Experience  has  shown  that  tioneof  them 
is  !snceei*sful  except  for  a  time. 

Cream  Mixttires*  The  rc^snlts  obtainable  with  the  mixtures  alwve 
dem^ribed  will  be  better,  as  a  rule,  than  with  home-made  mixtures  of 
milkjCiTam,  and  water.  Ix'canse  the  best  obtainable  cream^  in  large  cities, 
is  usually  decidedly  acid  and  tceuung  with  milk  baeteria.  This  is 
efl|weially  true  *d'  gravity  cream.  Prepanitions  made  with  snch  cream 
are  very  liable  to  pnKhice  acid  fermentation  in  the  infant's  stomaeh, 
with  voruiting.  (.Vntrifngal  cream,  when  fresh,  has  the  advantage  that 
it  is  tisually  fairly  uniform  in  composition*  and  may  be  obtained  of 
known  fat  content.  It  has  the  disadvantage  that  tlie  natnml  emulsion 
is  broken  up  by  th^  process  of  sejMimtion,  the  fat  globules  being  collected 
iu  small  lump*  The  fat  is,  ctjuee^jnently,  less  easily  digested  by  the 
infant.  This  objection  is  a  serious  one  wlien  tlie  cream  is  kept  stmie 
tirnc  after  the  separation,  before  nsing. 

Mixtures  of  milk,  cream,  water,  sugar,  and  lime-water  have  beea 
rf^commendetl  liy  Biedert,  Meigs,  Rotch,  and  others  for  many  yeiirs, 
UotehV  mixture  differs  fiwn  that  of  Meigs  principally  in  containing 
less  1  i  me-  wa  t c^ r.     1 1  i s  m  ad e  as  fol  1  o ws  : 


Cream  (30  p«f  eent  of  fit)     .,*.,*      .      .  1^  ounces, 

Mllfc     .       , *       .       .  1     oimoe. 

Ml]k-*itiir»r a^;drftehnit. 

Water         .       *       .       ,       ,       -       -       *       *       -       .       ,  5     o« ncm. 

Vigier^a  Mdhnd,     A  method  of  preparing  a  close  imitation  of  human 
milkj  suggested  by  Vigier  in  1893,  is  ag  follows:  Divide  a  quart  of 
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milk  into  two  equal  portions.  Let  both  stand  three  or  four  hours 
in  a  cool  place,  skim  the  cream  from  one  portion  and  add  this  to 
the  other.  To  the  skimmed  portion  add  a  teaspoonful  of  liquicl 
rennet;  warm  to  Zb""  to  40°  C.  (95°  to  104°  F.)  for  fifteen  to  twenty 
minutes,  with  frequent  stirring,  or  until  it  forms  a  tough  curd. 
Then  heat  to  68°  C.  (155°  F.)  and  strain  through  muslin  and  cool. 
The  whey  so  prepared  from  good  milk  will  contain,  of  casein,  0.03  per 
cent;  albumin,  0.80  per  cent.;  fat,  1  per  cent.;  sugar,  4.5  per  cent., 
and  salts,  0.70  per  cent.  It  contains  a  little  more  soluble  proteid  than 
the  milk  from  which  it  is  prepared.  For  infants  under  five  months  of 
age,  mix  equal  volumes  of  this  whey  and  the  enriched  milk;  for  infants 
over  five  months,  mix  two  ])arts  of  milk  with  one  of  whey.  The  com- 
position of  this  food  will  be  nearly  as  follows,  expressed  in  percentages: 


Ouein. 

Albumin. 

FaL 

Sugar. 

8aUt. 

Equal  volumes  of  whey  and  milk 
Two  parts  milk  and  one  part  whey 

.    1.22 
.     1.61 

066 
0.61 

2.88 
8.11 

4.5 
4.5 

0.7 
0.7 

Avenge  human  milk    .  .1.03  1.20  3.90  6  04  0.4 

Monti  uses  a  mixture  of  whey  and  milk,  in  the  proportion  of  equal 
volumes  for  the  first  three  month.s  ;  after  that  time  he  uses  a  mixture  of 
two  parts  of  milk  and  one  of  whey. 

Chapin,  of  New  York,  prepares  an  infant  food  by  home  modification 
of  cows'  milk  by  dipping  the  cream  from  a  bottle  of  market  milk  with  a 
special  dipper  holding  one  ounce.  By  removing  in  this  way  nine  dipper- 
fuls  from  the  top  of  a  quart  bottle  there  are  obtained  nine  ounces  of  a 
rich  milk,  containing  approximately  12  per  cent,  of  fat  and  4  per  cent, 
of  total  proteids.  This  is  then  diluted  with  dextrinized  cereal  gruel  suf- 
ficient to  make  thirty-six  ounces.  The  composition  of  this  food  will  be 
approximately :  Fat,  3  per  cent.;  milk-proteids,  1  per  cent.;  sugar,  1.1 
])er  cent.;  of  dextrin,  cellulose,  cereal-proteids,  and  salts,  an  unknown 
amount.  Milk-sugar  is  added  to  increase  this  constituent  to  about  6 
per  cent.  To  increa.se  the  amount  of  milk-proteids  in  the  finished 
pn>duct,  it  is  only  necessiiry  to  dip  off  nirore  dipjxjrfuls  of  the  top 
milk,  and  add  less  than  three  times  as  much  gruel.  To  increase  the 
fat  without  increasing  the  proteids,  a  less  amount  of  cream  is  dipped 
out,  say  six  ounces.  He  shows  that  this  cream,  if  carefully  dip[)ed 
from  the  cream  layer  of  an  ordinary  quart  bottle  of  well-creamed 
milk,  will  contain  about  20  \)er  cent,  of  cream  and  about  4  j)er  cent,  of 
])roteids.  If  to  this  cream  four  volumes  of  diluent  are  added,  the  mixt- 
ure will  contain  about  0.8  per  cent,  of  ])roteids  ami  o  per  cent,  of  fat. 
The  sugar  will  be  reduced  to  about  0.9  [)er  cent.,  and  5  per  cent,  of  sugar 
must  l)e  addled,  or  a  little  over  1.5  ounces. 

In  this  methcnl  of  modifying  cows'  milk  the  author  believes  that  the 
c:isein  is  not  only  reduced  to  such  a  (juantity  that  the  intant  can  <li<rest 
it,  but  that  it  is  rendered  more  di^e^tibh^  by  the  fact  that  the  coa^ula 
are  rendered  flocculent  and  easily  di.-int(»<xrated  by  the  proenee  of 
ilextrin  and  the  presence  of  the  soluhle  pn»tei(Is  of  the  cereal.  The 
.«ohible  proteid  is  increased  by  the  jxruel,  es])eeiiilly  when  oatmeal  or 
barley  is  used,  and  thus  the  ratio  b<'tween  this  and  the  casein  is  made 
more  nearly  like  that  of  human  milk,  althonuli  tlie  amount  added  is 
neces.*iarily  an  unkuinvn  (juantity.  The  eari)<)liydrate  content  of  this 
food  is  increased  bv  the  addition  of  dextrin  iind   maltose,  so  that  this 
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c<Mistituent  is  ant  of  the  natiiml  proportion  n^  fuiind  in  litiman  rnilk. 
When  prepared  bv  unskilled  hant]?^  tlie  quantity  of  inahose  formed  muiiit 
vary  t^oniewliut  ;  but  it.s  proBenoe  ontrht  to  rniike  tlie  ;uUlili*i»  of  migar 
uniiooei^snry,  eoiild  we  know  Iiow  tuneli  i^uirar  i^  tlms  ad(k*il, 

Gdrtticr^ii  3Itfk.  Gjrtnt*r^  of  Vtennaj  lias  recently  placed  upon  the 
marki.'!t  a  lullk  containing  one-half  the  normal  pro|>ortioii  of  casein  in 
00 w '9  milk  while  retaining  nearly  the  full  |jereeiitage  of  fat. 

The  relation  of  albumin  to  caspiii  ia  tlii.^  milk  is  as  1  to  7,  or  the  same 
a^  that  obtained  by  di biting  milk  with  an  eqnal  volume  of  water.  The 
milk,  then,  ba>«  nearly  th^^  following  com  position  j  expressed  in  [>erc-eDt- 
agm:  Casein,  1*75;  albumin,  0.27;  fatj  ^;  sugar,  2,25,  and  salts,  O^^'u 
It*  reaction  k  faintly  acid;  \U  specific  gravity  is  1020  to  1025,  and  it 
hoA  a  pleasant,  tbout^h  feebly  sweet  taste.  The  lalter  defect  h  met  by 
the  addition  of  milk-sugar.  It  coagulates  with  acid  in  finer  flocculi 
than  cow'i*  milk,  and  has  been  uaed  with  some  suecess  in  infant  feeding. 
It  has  the  disadvantage  that  the  relation  of  soluble  albumin  to  the  casein 
U  that  of  cow*s  milk,  and  not  that  of  human  milk.  In  this  res|>ect  it  is 
inferior  to  the  mixture  of  whey  and  milk  above  described,  Jt  has  the 
further  disadvantage  that  the  fat  globidea  conglomerate  into  masses,  {_ 
which  cannot  afterward  be  emukified  again,  rendering  the  fat  difficult  of  * 
digestion.  It  is  stipplled  in  the  markets  in  tin  cans,  like  condensed  mtlk^ 
and  is  previou?*Iy  sterilized  by  heiit.  Itj  tberefi^re,  has  all  the  dis«»dvaii- 
tagcs  of  sterilized  milk,  mentioned  under  that  heading. 

The  Meebanical  Method  of  modifying  milk  consists  in  adding  thin  gruels^ 
made  with  tlie  cereal  grains  or  dextrin,  to  cow*s  milk.  They  attenuate 
the  clot  of  casein,  so  that  it  becomes  more  flot?tnilent,  like  that  of  woman's 
milk.  Barley-water  is  nio^t  commonly  used  for  this  pnrpose*  The  only 
disadvanta;^e  in  giving  it  to  very  young  infants  is  due  to  the  s^tarch  it  con- 
tains* Before  the  third  nmnth,  owing  to  tlie  fact  that  the  salivary  and 
Sanereatjc  gland??  are  slightly  developed,  very  little  starch  can  l>e  digested, 
lost  of  the  prepared  infant  fooils  contain  toomnch  nnchanged  starch  for 
a  young  infantas  digestion.  What  is  desired  is  a  flEiur  containing  the 
albuminoid  constituents  n{  the  grain,  carbohydrates,  in  soluble  form, 
and  but  little  of  the  insoluble  starch. 

Sterilized  Milk.  In  all  large  cities,  and  whenever  cow's  milk  cannot 
be  obtaitiotl  *' fresh  from  the  cow^'  twice  a  day,  it  is  necessary  to 
adopt  some  means  of  checking  the  fermenfalive  changes  in  it.  Ex- 
periment show  that  COW'S  milk  wlien  tirst  drawn  from  the  odder, 
under  the  usual  conditions,  contains  from  forly  to  several  hundred  bac- 
teria in  each  cubic  centimetre.  After  six  hours  it  eontains  from  5000  to 
lOjOiX)  in  each  cubic  centimetre.  Then.^  bacteria  miilti|)ly  very  mpidly, 
producing  detrimental  changes  in  the  milk,  unless  their  growth  is  checked, 
by  a  very  low  tempemtum,  by  the  use  of  antiseptics,  or  by  the  appliaitionl 
of  beutp  The  well-known  process  of  sterilization  consists  in  heating  the 
milk  to  100'"^  €.,  212^  F.*  for  a  sufficient  time  to  dcstn>y  the  bacteria, 
ami  most  of*  the  spares  of  bacteria,  without  producing  too  great  changes 
in  the  taste  of  the  Joilk.  In  practice,  the  time  of  heating  varies  frnm 
fifteen  to  forty-five  minutes.  Complete  sterili/jitit>n  can  be  acx!omplished 
only  by  heating  the  milk  to  llO*'  C  for  fifteeii  mimites. 

Sterilization  at  UX)^  C.  prochicct?  the  following  changes  in  the  milk, 
which  are  undesirable : 
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A  jjart  of  the  augar  is  deeomposed  or  caramelized,  giving  the  milk 
jreeahk  teste; 

2.  the  fat  is  melted,  the  emulfiion  largely  deetroyed  and  rendered  less 
iligi-stible; 

3.  The  caj^io  is  diacged,  so  as  to  be  less  easily  affected  by  reunet,  and 
whfo  (X)agukted  it  forms  tough  indigestible  eurdsj  which  may  be  found 
in  \h  btools; 

I  Tk*  albumin  and  globulin  are  coagulated,  and  made  capable  of 
[ifaipitation  with  the  acids  of  the  gastric  jnicCj  thus  increasing  the  size 
m\  UTUghncMs  of  the  curd  forined  in  the  stomach,  and  making  it  less 
t»sily  digestible; 

5.  The  nnclein  and  lecithin  of , the  milk  are  largely  destroyed,  and  the 
peculiar  nutritive  function  of  these  htxlies  is  lost.  It  is  probable  that  this 
li^  the  (.ause  of  the  loss  of  antiscorbutic  properties  in  sterilized  and  in 
«^>iitlenitHi  milks  ; 

tJ.  The  salts  ai'e  rendered  more  insoluble;  especially  Is  this  true  of  the 
plwaphates. 

CJiiMreu  fed  exclusively  upon  sterilized  milk  fail  to  thrive  as  well 
m  H'iiea  fed  upon  unsterilized  milk,  and  show  a  tendency  to  develop 
fliefutis. 
The  advantages  of  sterilized  milk  are  ; 
^*  The  destruction  of  disease  germs; 

-*   The  prevention,  to  a  great  extentj  of  the  accidents  due  to  sour  milk; 
k.  *^*  Xlip  increased  keeping  quality  of  the  milk,  without  ice,  and  on  long 

gtiEatioa  or  Partial  Sterilizatioii  at  a  temperature  not  exceeding 
158^  F,,  has  now  prac*tie-ally  superseded  complete  sterilization. 


Fia.  213. 


Fro.  211. 


Frteenmu^a  P»teurJar« 


AriJuM'6  lullk  btvitUjcer, 


im^teids  coagulate  at  73^  C.  to  75°  0.(163.4^  F.  to  167^  F), 

1^  liicriilbuinin  congulatesat  77^  C,  (ITO.G^  F.)-     'I1ac  tempeniture 

<^lW  not,  tlicrt"ibrt%  be   allowed  to   rcacli   77°  C.  {170.6^  F.).     This 

fwfature  is  aU>ve  the  thermal  deatli-jMiint  of  the  lactic-acid  ferment 

"^    of  most    jiathogenic   organisms.     The    bacillus   tuberculosis,  the 
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bacillus  tjphotii^j  baeilhis  tlipluberire,  and  bacterium  hictis  ar*?  all  killetl 
by  fifteen  minutes*  exi>c>jsiire  to  a  temperature  of  (55^  C\  (149°  F.). 

The  simplest  and  most  practieAl  Pasteurizer  in  the  market  is  that 
devised  by  Dr.  Freeraanj  of  New  York,  Fig,  213*  It  consists  of  a 
tin  pail  provided  with  a  groove  to  indicate  the  amount  of  water  to  be 
added.  The  water  is  heated  to  boiling  on  an  ordinarj^  eooking-stove. 
The  milk  J  contained  in  bottles  plugged  with  cotton,  is  placed  in  the  zinc 
cylinders  of  the  rack,  the  space  about  them  filled  with  water,  and  lowered 
into  the  boiling  water,  the  cover  put  on,  and  the  pail  removed  from  the 
stove.  The  latent  heat  of  the  water  is  just  sufficient  to  heat  the  milk  to 
about  GS°  C,  (154.4^  R),  when  all  the  bottles  x\t^  filled.  After  halt*  an 
hour  the  cover  i^  remove4l,  the  rack  containing  the  Wittles  ijs  raided  jKirtly 
out  of  the  water,  and  et^ld  water  run  into  the  jmil  until  the  milk  is  cold* 
This  process  will  greatly  increase  the  keeping  quality  of  the  milk  with- 
out  perceptibly  changing  its  cheniieal  j*roperties  or  taste.  Arnold's  milk 
sterilizer,  t(x>,  may  be  used  firr  |>asteorij!ing,  Intt  tt  is  not  so  c^jisy  to 
secure  a  fixeil  and  certain  regulation  of  the  temjieniture.  The  temj>er- 
aturt*  varies  witli   tht*  rapidity  of  the  boiling  of  the  water  (Fig,  214). 

Condensed  Milk.  Condensed  milk  has  been  a  popular  food  iVir  infants 
ever  since  its  introduction*  The  canned  milk  which  contains  «ine- 
sugar  added  as  a  preservative  is  most  commonly  used.  The  makers 
claim  that  such  milk  is  condensed  to  one- fourth  the  original  volume, 
but  analysis  shows  that  it  is  usually  condensed  to  one-thinl^/*  e.,  when 
diluted  with  two  volumes  of  \i^ter  it  will  give  a  liquid  containing  the 
same  percentages  of  milk-solids  as  the  original  milk,  together  with  about 
12  to  13  per  cent,  of  cane-sugar,  Meigs  has  shown  that  when  one  part 
of  the  best  commereial  sweetened  condensed  milk  is  diluted  with  nine 
parts  of  water,  the  mixture  somewhat  chisely  correspondB  in  composition 
with  human  milk,  with  the  exoeption  that  it  is  deficient  in  fat  and  con- 
tains cane-sugar  for  a  part  of  the  lactose,  A  mixture  of  one  part  of 
condensed  milk,  one  part  of  Pasteurized  cream  (containing  12  per  cent. 
of  fat),  and  eight  of  water,  more  closely  resembles  human  milk  in  com- 
position. While  many  infants  %vill  apparently  thrive  on  this  mixture,  it 
has  all  the  disadvantages  of  sterilized  milk,  and  infante  fed  u].Km  it  almost 
invariuljly  soontT  or  later  s-how  signs;  fjf  nichitis* 

It  should  be  reniembenHl  that  j^terilization  and  pasteurization  are  sani- 
tary measures  used  tu  protect  infants  \nm\  dirty  or  contaminated  milk. 
When  a  clean,  pure  fresh  milk  is  to  be  had  they  should  not  be  em- 
plovi'd,  as  the  infant  will  thrive  better  on  the  raw  milk. 

Milk  Laboratories.  During  the  imst  few  years  milk  laboratories  have 
IxH^n  estal*lisbed  in  j^ome  of  the  large  cities^  with  the  object  of  securing 
greater  accuracy  in  the  artifirial  feeding  of  young  infants.  The  Walker- 
(iorden  Company  were  the  pioneers  in  this  field,  and  are  now  o|K*niting 
lahoratories  iu  New  York,  Philadelphia,  BoHtoUy  Chicago,  lialtimom, 
aiul  MiHitnuik  The  pliysicran  writes  directions  for  an  infant's  fuod, 
and  sends  them  tu  these  labomtories,  just  as  he  orders  drugs  by  pre- 
scription. 

It  is  found  that  slight  changes  in  the  percentages  of  fatj  sugar,  and 
pniteids  may  he  of  gi-eat  value  in  raannging  cases  of  indigestion  and 
malnutrition  iji  tlie  infant.  The  following  is  Dr,  Roteh's  working  basi>», 
deilueed  from  the  study  of  normal  average  breast  milks  for  the  first  three 
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noQths  of  life.    It  must  be  understood,  however^  that  these  figures  may 
lequire  modification  to  suit  individual  cases. 

I.  II.         m.        IV.         V. 

Fat 200  2.50  8.00  8.60  4.00 

MUk-tugar          ....  5.00  6.00  6.00  6.50  7.00 

AlbaxnlDolds      ....  0.75  1.00  1.00  1.50  1.50 

^                   Minenl  matter  .  0.11  0.17  0.L7  0.25  0.25 

Total  solids         ....      7.86  9.67  1017  11.75  12.65 

Water 93.14  90.83  89.88  88.25  87.25 

The  following  may  be  given  as  a  sample  prescription  to  be  tried  for  a 
iiew4)oro  infant  after  the  second  day: 

Y9X 2  per  cent 

Sugar 5       •• 

Proteids 0.75  " 

Llmc-watcr 5       " 

Number  of  feedlDgs 10 

Put  up  in  ten  bottles,  each  containing  one  and  a  half  ounce.  Pas- 
teurize at  167°  F.  for  fifteen  minutes. 

Should  this  mixture  agree  the  sugar  and  fat  should  be  increased  at  the 
end  of  the  first  week  by  one-half  per  cent.  The  sugar  may  be  increased 
to  6  per  cent,  at  the  end  of  the  second  week,  unless  the  child  has  colic. 
It  is  not  always  easy  to  determine  the  cause  of  the  disagreement,  but  a 
few  trials  with  varying  percentages  of  fat,  proteids,  and  sugar  will  enable 
the  practitioner  to  adapt  the  foo<l  to  the  needs  of  the  individual  case. 

It  will  seldom  be  necessary  to  depart  from  the  known  variations  in 
human  milk,  as  given  in  the  table  on  page  274. 

Too  large  a  percentage  of  sugar  may  cause  greenish,  acid  stools  and 
colic,  and  too  low  a  i)erceutage  will  usually  lead  to  dry  stools  and 
failure  of  the  proper  increa.se  in  weight. 

Too  large  a  percentage  of  fat  may  give  rise  to  vomiting,  diarrhoea,  and 
fatty  masses  in  the  stools.  In  some  cases  an  excess  of  fat  may  cause 
colic.  A  deficiency  of  fat  frequently  occasions  constipation,  with  dry, 
lianl  stools.  The  fat  should  rarely  be  increased  above  4  per  cent.,  and 
>t  IS  seldom  that  more  than  3.5  per  cent,  is  necessary. 

An  excess  of  casein  is  the  most  frequent  cause  of  digestive  disturbance 
in  bottle-fed  infants.  The  casein  should  never  be  more  than  1  per  cent, 
to  begin  with,  and  in  most  cases  less  than  this  will  be  found  to  give  the 
l>est  results. 

The  most  certain  indication  of  too  large  an  amount  of  casein  is  the 
presence  of  curds  in  the  stools.  It  must  be  remembered  that  free  fatty 
^•ids  so  closely  resemble  curds  as  to  deceive  the  naked  eye.  In  such  cases 
tbe  stools  are  strongly  acid,  and  they  irritate  the  nates  and  genitals,  caus- 
ing erytbema.  These  lumps  of  fat  or  fatty  acids  are  soluble  in  ether, 
^b lie  tbe  casein  lumps  are  insoluble  in  that  reagent. 

Nmietimes  the  child  is  unable  to  digest  even  a  very  small  amount  of 
ca.s(*in. 

^  '>o  have  already  callcKl  attention  to  the  imj)ortaiiee  of  a  ])roper  rela- 
tion l)et\veon  the  percentages  of  albumin  and  ca.sein.  The  addition  of  a 
small  amount  of  egg-albumin  to  the  food  will  sometimes  assist  in  llu» 
<bjrestion  of  the  casiM*n,  If  we  attcMupt  to  correct  the  ])rotci<l  inditrc^- 
^jou  by  reducing  the  proportion  of  all)uniin(')i(ls,  the  child  may  suiler 
lor  wam  ^^f  nitrogenous  food. 


29(J 


pHYsroLoar  of  the  pvebpeeium. 


It  in  to  lie  remeiiilR^iTd  that  himmii  milk  eoiit:iins  iimrly  2  j>er  cn^nt*  of 
pruteids,  whili'  roliK^truni,  riceonllrjg  to  Ptbiftt'i%  emitiiins  1>  per  cc^nt.  of 
pnni'itls  nu  tlie  fii^t  Jay  after  {mrtiiritirm,  7  |H?r  cent,  on  the  seeutnl  daVj 
auil  2JM}  JMT  eeiit,  on  tlie  eighth  day.  Ilonbiier  ^\ws  the  percentage 
of  total  proteids  dnriiig  the  fii^t  week  a^^  from  2  to  8*2  f>er  eeut.  Nearly 
the  whole  of  tliese  proteids  is  in  tlie  form  of  albnmiiJ  and  gh>biilin, 
while  tlie  milk  prepared  at  tht*  milk  hilxinittiries  eontnin^  bnt  a  triier  of 
albumin.  Tbi,-^  hirge  prr>[>ortirin  of  albumin  to  eiisi:»in  in  [in man  milk 
a?^>i^t??  materially  in   prcventin|(  firm  eoagulation  of  tlie  ea^eiii, 

Thp  term  albuminoids  in  the  abt^ve  table  might  with  propriety  l«? 
changed  to  casein,  for  the  reduced  proportion  is  geeiired  by  diluting 
cow's  milk,  whieh  contains  about  0.5  per  cent-  of  albumin.  To  reduce 
the  casein  to  1  j>er  cent,  the  milk^  and  consequently  the  albnuiin,  mn^t 
be  diluted  three  and  a  half  tijnes  with  water.  Thi^  w  ill  rcihice  the  albn- 
min  in  such  a  mixture  to  0,1  ]H*r  cent. 

If  we  wish  to  make  the  casein  of  cowN  railk  behave^  on  eoagidation, 
like  human  ciLsein,  we  nm^t  dilute  the  milk  with  five  part«  of  water, 
thus  reducing  the  casein  to  about  OJj  \wv  cent.  This  proportion  of 
proteid  is  to^^  small  t*>  afford  a  protwr  amount  of  nitrogenous  food  for 
the  chilfb  E|cg-albumin  in  sonietimes  used  to  supply  soluble  albumin 
to  the  milk  fofnln.  Tlu'  author  has  peen  goixl  results  fi*oni  thi^  addition 
to  mcHlitleii  nulk*  E^j^-nlbiunin  is  >ligbtly  diffeient  in  eomjKtf^ition  ancl 
proiHTtic^  from  lactall>uniiii,  and  mw*  egg  albumin  may  not  digest  as 
readily  as  laetalhnmiii.  Experience  Ija?^  not  ilemonstrated  the  tuifitness 
of  fnsh  egg-albumin  water  as  a  diluent  in  mrwlifying  railk.  We  Imve 
already  insisted  upon  the  absolute  fresbnes??  nf  the  eggs  used  to  furnish 
the  albumin. 

The  objeetioaa  to  the  use  of  centrifugal  cream  have  already  been  stated. 

We  may  repeat  here  the  statement  that  a  process  for  preparing  an 
exant  substitute  fi>r  mother^s  milk  has  not  yet  been  devised, 

Tlie  Nuraiiig  Bottle*  One  of  the  most  important  pointis  in  artificial 
feeding  Is  scrnpulotis  cleanliness  of  buttle  and  nipple.  The  long  rubber 
tube  cronnecting  the  bottle  w^ith  the  nipple  must  iye  distmnled,  and  the 
bottle  itself  should  l>e  as  round  and  tube*like  as  possible^  to  avoid  angk\s 
in  w^hich  sour  milk  may  eoUeet*  The  nipple  should  be  a  simple  rubber 
€one  with  several  very  small  openings  at  trie  end.  These  openings  should 
refpnre  suction  on  the  part  of  the  infant  to  bring  out  the  milk.  If,  upon 
inverting  the  bottle,  milk  streams  through  the  nipple,  the  latter  is  unsnit- 
able  for  use;  the  Huitl  runs  too  freely  into  the  infant's  stomaehj  and 
indigestion  is  likely  to  resulU  Both  Iwttle  and  nipple  must  be  scaldeil 
after  using,  and  when  not  in  use  be  kept  in  a  solution  of  boric  aciil  in 
water,  or  sonu*  other  mild  anti^e])tic  solution. 

Amoaiit  and  FreqLaency  of  Feeding.  Thearaotmtof  fluid  to  be  gi^en  at 
each  meal  and  thi^  interval  between  meals  are  matters  of  great  importance. 
Irregular  and  hap-fiaziml  feeding  should  nut  be  countenanced.  The  phy- 
sician should  direct  these  matters  as  minutely  as  possible,  giving  detailed 
directions  as  to  the  prepanition  of  the  food,  it^  pn»ser%^ation  until  needed, 
the  kind,  size,  and  form  of  bottle,  and  the  amount  and  time  of  feeding. 

In  breast-feeding  the  quantity  of  fluid  taken  is  determined  by  the 
quantity  secreted,  and  tisually  regulates  itself.  Sometimes,  however,  the 
amount  secreted  is  too  great  for  the  neetb  of  the  infant,  and  at  others  it 
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ifl  not  enough.  In  bottle-feeding  the  tondenoy  is  to  feed  too  much  and 
too  often.  Overfeeding  is  much  more  harmful  than  underfeeding,  and 
is  the  most  frequent  cause  of  gastro-intestinal  disturbance  in  bottle-fed 
inhots.  The  capacity  of  the  stomach  in  infancy  is  snl)ject  to  consider- 
able variation^  but,  as  a  general  rule,  the  gastric  capacity  of  a  child 
doring  the  first  month  is  one-hundredth  the  child^s  body-weight — i.  e,, 
the  greater  the  weight  the  greater  the  gastric  capacity.  Numerous 
measarements  of  the  stomach -capacity  of  infants,  by  different  observers, 
18  well  as  practical  experience,  have  shown  that  the  amount  to  be  given 
tteach  feeding,  the  intervals  between  feedings,  and  the  number  of  feed- 
ings in  each  day,  are  about  those  set  forth  in  the  following  table.  It 
miBt  be  understood,  however,  that  these  figures  may  need  to  be  modified 
to  gait  individual  cases  : 

No.  of 

Age.  Interval.         feeclings 

In  24  hrs. 

10 

10 


First  week. 

2  hours. 

Ito  6  weeks. 

2 

6  to  12     •• 

2''i    " 

8  to  6  months. 

2'2  to  3  hours. 

6to  9      •• 

3  hours. 

»tol2      •• 

3       •• 

Amount 

Amount 

of  each 

in 

feeding. 

21  hours. 

1  ounce 

10  ounces. 

1%  to  2,V.^  ouncfs. 

15  to  21  ounces. 

•2^^  to  3' J 

20  to  28 

4      tor.'.j 

24  to  32 

C  ounoes. 

»» ounces. 

8       '• 

40 

GtTige,  or  Forced  Feeding.  It  becomes  necessary  at  times  to  feed  an 
infimt,  oreven  older  children,  by  the  forcible  introduction  of  food  into 
the  stomach  through  a  tube.  Although  this  method  of  feeding  has  been 
practised  for  a  long  time  in  some  European  countries,  its  advantages  have 
wl  until  recently  been  fully  appreciated  in  this  country. 

The  method  of  practising  gavage  is  very  simple.  The  apparatus  used 
is  the  same  as  that  for  stomach  washing,  and  consists  of  a  soft-rubber 
catheter,  12  to  16,  American  soale,  or  24  French  scale,  a  small  fimnel, 
two  feet  of  rubber  tubing,  and  a  piece  of  jj^lass  tubing  about  three  inches 
long  to  connect  the  rubber  tul)ing  to  the  catheter.  The  child  is  placed 
upon  its  back,  the  catheter  is  quickly  introduced,  the  fimnel  raised  so  as 
to  straighten  tlie  rubber  connecting  tul)e,  and  the  food  poured  into  the 
funnel.  As  soon  as  the  food  has  almost  all  run  down,  the  tube  is 
pinehwl,  to  prevent  the  milk  from  tri(;kling  into  the  pharynx  as  the  tube 
w  removed,  and  it  is  then  quickly  withdrawn.  The  child  should  be  kept 
absolutely  qniet  after  feeding  by  this  method.  Should  it  offer  much 
'^i^taiice  to  the  introduction  of  the  tube,  the  latter  may  be  passed 
through  the  nose.  In  older  children  a  mouth-gag  is  often  neces.-ary. 
^^  the  focnl  is  regurgitated  or  vomited,  the  tube  should  be  introduced  a 
^^^nd  time,  and  another  feeding  given.  The  intervals  between  feedings 
are  |i;enerally  longer  when  gavage  is  practised  than  under  other  circuui- 
stanrx's.  When  this  methotl  is  employed  in  feeding  premature  or  feeble 
infantij,  the  f<Kxl  should  usually  be  predijj^csted;  if  the  mother's  milk  can 
w  iLsed  this  is  unnecessary.  It  is  well  to  wash  the  stomach  before  the 
■f^fwding,  and  at  leiust  on(»(»  a  day  afterward  while  gavage  is  practised. 

1^  connection  with  the  incubjitor  gavage  has  been  found  of  great 
^vanta*re  in  feeding  premature  infants;  also  after  operations  upon  the 
throat  and  nose,  and  in  other  conditions  in  whicdi  the  child  may  nTuse 
100(1.  The  food  is  not  often  vomited  when  thus  introduced,  even  when 
"*^^  retained  in  the  usual  method  of  feeding. 

8^  of  Normal  Nutrition.    The  best  index  of  the  nutrition  of  an  infant 
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18  the  rate  of  iDcrease  in  weight*  The  studv  of  the  child's  nutritioii 
peqnirej  frequent  weighing.  Th**  weigiit  of  the  average  infant  at  birth 
is,  according  to  J,  Lewis  Smith,  seven  pounds  and  four  ounces  forgirb^ 
and  seven  pounds  and  eleven  otiuc^^  fur  boys.  Others  place  the  weight 
slightly  lower,  with  less  difFerence  between  the  soxea  During  the  first 
three  or  four  days  there  is  a  loss  in  weight  of  six  to  ten  ounces,  which  is 
regainefl  by  the  middle  of  the  second  week-  A  loss  of  twelve  ouin^e^, 
or  a  failure  to  regain  the  birtb-weigbt  by  the  beginning  of  the  tbinl 
week,  at  the  latest,  calls  for  careful  investigation* 

Af^^er  the  second  week  the  weight  should  increase  regularly,  the  child 
doubling  its  birth-weig^ht  by  the  end  of  the  fiftli  month*  While  the  rate 
of  increase  differs  very  considerably,  a  child  tliat  is  not  gaining  five 
onnccs  a  week  cannot  be  said  to  Ik*  thriving  as  it  ought.  The  aceoni* 
panying  chart,  from  Holt,  shows  the  rate  of  increase  in  weiubt  of  the 
average  well- nourished  infant  during  the  first  year.     (Fig.  215.) 

The  Feces.  Ti*e  character  and  it  mount  of  the  stools  of  an  infant  often 
give  an  important  indication  of  the  (piantity  of  food  taken  and  I  lie  degree 
of  digestitin.  They  also  give  valuable  inforniatifvn  as  to  the  cause  of  loss 
of  weight  aud  the  character  of  the  digestive  dis[>n!er. 

The  stools  of  the  new-born  infant  arc  ga^enish-black  in  color,  and  are 
termed  niiN-nnium,  Meconium  is  comptised  of  intestinal  mucus,  bile, 
verijix  <a^ii»-;t,  epithelium  cells,  liair,  fat,  cholesterin  crystais,  and  cal- 
cium aud  mu^uesiuni  phosphates.  It  is  free  from  bacteria  immediately 
after  birtli*  On  the  third  to  the  fourth  day  the  stools  change  to  a  lighter 
color,  aud  by  the  fifth  day  are  lemon-yellow. 
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The  reaction  of  the  feces  is  usually  acid,  but  is  sometimes  neutral  or  even 
alkaline.  The  cause  of  the  acidity  is  the  presence  of  fatty  acids,  lactic 
add,  and  sometimes  butyric.    The  degree  of  acidity  varies  considerably, 

S  excess  of  lactic  and  butyric  acids  may  be  considered  pathological, 
e  fellow  color  is  due  to  bilirubin. 

In  diseased  conditions  the  stools  often  become  green,  which  color  is 
nsually  attributed  to  biliverdin,  but  there  is  some  doubt  upon  this  point. 
Opposed  to  this  idea  is  the  fact  that  the  stools  are  often  yellow  when 
pgaed,  but  become  green  on  exposure  to  the  air,  while  biliverdin  on 
oxidation  yields  bilirubin,  which  is  yellow  and  not  green.  In  some 
cues  at  least  the  green  color  appears  to  be  the  result  of  fermentative 
prooeases,  and  to  be  caused  by  the  excessive  production  of  lactic  acid  and 
the  action  of  this  upon  the  biliary  coloring  matters. 

There  will  usually  be  found  with  the  green-colored  stools  more  or  less 
undigested  casein,  pseudo-nuclein,  and  free  fatty  acids.  These  appear 
a'*  white  masses  distributed  through  the  feces.  Fat  may  he  distinguished 
from  casein  by  its  solubility  in  a  mixture  of  alcohol  and  ether. 

The  normal  stool  of  a  nursiu^  infant  contains  about  85  per  cent,  of 
water,  2  to  3  |)er  cent,  of  fat,  0.2  per  cent,  of  proteids,  and  0.1  to  0.2 
per  cent,  of  eliolesterin. 

Excessively  acid  stools  often  irritate  the  nates  and  genitals,  producing 
a  tronblesome  erythema. 

The  stools  of  infants  fed  upon  cow^s  milk  do  not  differ  materially 
from  those  of  breast-fed  children,  except  that  the  amount  is  much 
larger,  and  they  are  more  liable  to  contain  caseous  masses  of  large  size, 
especially  when  sterilized  milk  is  used. 

Dry  and  pasty  stools  or  an  insufficient  amount  of  fecal  matter  are 
often  indications  of  a  deficient  supply  of  food.  Au  excessive  quantity 
of  fecal  matter  is  usually  the  result  of  overfeeding. 

Starch  will  often  be  fouud  in  the  stools  of  infants  fed  upon  cereal  foods. 
Its  presence  may  readily  be  shown  by  its  blue  color  reaction  with  iodine. 
Mucus  is  contained  in  the  stools  in  catarrhal  enteritis  or  intestinal  in- 
Won.  Xhe  stools  (»f  infants  arc  sometimes  otfensive  in  odor.  Such 
M<H)ls  ii)(li(.m(»  proteid  dec(>mj)ositi<>n.  Tliis  decomposition  is  usually 
raus(il  l)y  the  excessive  growth  of  the  J>((('i//tis  jwotrus  nf/f/aris.  This 
ha^'illiis  is  antajr<>nize<l  bv  the  lactic;  acid  ferment,  lUwiUus  /(tcfis:  (lem- 
//f^«»w.  and  hv  the  lactic  aci<l  produced  hy  it.  A  variety  of  other  niicro- 
^'rjninisnm  arc  found  in  infants  stools,  such  as  the  bacillus  coli  coniniu- 
"'S  nn(T<K;occi,  yeast-cells,  etc. 

A  careful  insj>ection  of  the  stools  should  \n\  made  in  all  cases  in 
whicl|  there  is  reason  to  suspect  any  form  of  diirestivc  disorder. 

Care  of  Prematurely  Born  Infants. 

Wants  born  before  term  require  j^rcater  care  than  full-term  children. 
Those  born  before  the  sixth  month  rarely  if  ever  live.  Of  those  horn 
uurinjr  the  sixth  month,  a  small  i)roportion  have  sullicieiit  vitality  to 
survive,  \i'ith  proper  care  and  attention.  The  projrnosis  will  varv  with 
the  dejrpee  of  prematurity  and  the  development  of  the  child.  When 
"W^  a  few  weeks  are  lacking  to  conij)lete  the  full  term,  little  extra  care 
°^V  be  necessary.      It  is  well,  however,  in  surh  cases  to  omit  the  n.-ual 
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batljj  apply  a  I  liberal  eoatiiig  of  sweet  oil  to  the  skin,  aftiT  washing  the 
face,  aiiQ  use  extra  i^reea  lit  ions  to  keep  the  infant  warm.  If  the  cireu- 
lation  h  guod  aad  the  cry  vigorous,  the  <4iild  may  be  dressed;  otherwise, 
it  fihnuld  Ih?  wmp[)ed  in  cotton,  and  all  exjwsnre  aud  handling  deferred 
until  later.  In  Bonie  cfwes  the  infant  may  Im?  so  feeble  as  to  require  the 
applitation  of  artiticial  heat  to  maintain  its  vitality.  This  will  be  indi-  , 
eatcil  by  cold  and  cyanotic  extremittes,  ft»eblecry,  and  inability  to  Durse*] 

Ijicubators,  Artificial  heat  may  be  applied  by  rolling  the  infant  in 
blankets  aud  placing  a  few  bottles  filled  with  water  at  a  teni[>erature  of 
105^  F.  in  the  blanket  with  it  A  much  better  method  is  the  use  of 
an  inenbator.  In  private  practice  tlie  physician  may  be  called  nj>on  to 
improvise  an  inculmtor.  It  is  a  matter  of  the  greatest  importance  that 
whatever  measures  are  ti>  be  adopted  to  supply  heat,  tliey  shtinld  l>e 
utilized  ag  siion  as  possible.  A  simple,  practical  iucul>ator  mav  be  eim- 
structeJ  fmni  a  soap  or  candle  box.  Hiilf-inch  auger-holes  are  bored  in 
tlie  sides  of  the  b[>x  about  six  inclieB  above  I  he  bottom,  aud  a  [villow  or 
other  suitable  bed  is  placed  in  the  box,  upon  which  the  infant  is  laid, 
wrapiwd  in  cotton.  Tlie  heat  may  be  supplied  by  moans  of  bottlca  tilled j 
with  hot  water  and  placvd  within  the  box. 

The  author  has  used  an  improvised  ineubator  ci^nstructed  as  follows  : 
There  is  n^qiiircd  first  a  pafking-tHix  of  suit  aide  size,  about  18  x  24  x  10 
inches,  and  a  piece  of  three-inch  lead  pipe,  bent,  as  shown  iu  Fig.  216, 
The  lixigcr  arm  of  the  pi(>e  slimild  be  alwut  the  length  of  the  box  and 
the  other  ii  little  shorter  than  its  height-  The  end  of  the  shorter  arm  is 
cut  at  an  angle  of  sixty  degrees.  An  opening  is  provided  in  one  corner 
of  the  bottom  of  the  box,  larger  than  the  pi|>e,  aud  anotlier  in  the  oppo- 
site end  near  tlic  tup  and  at  the  corre^^ponding  side  of  the  box.  ( Figs^  216 
and  217.)  The  opening  in  the  hottom  of  the  Ixjx  is  eove^e^I  with  a  ]>latc 
at  tin.  The  latter  is  provided  with  an  opening  large  enough  to  receive 
the  ehimuey  of  a  kerosene  lamp*  The  hr>x  is  supported  on  two  chafrs,  the 
pi|>c  is  put  in  plaec,  with  the  long  arm  pmjet^ling  an  imdi  or  two  from  the 
end  of  the  incubator^  and  the  short  arm  resting  upon  the  tin  piate  crover- 
ing  the  hole  in  the  liotttnn.  Tiie  pipe  is  proteetal  by  a  piei-e  of  wire 
netting,  fohled  civer  it  and  tacked  to  the  side  of  tl»e  bux.  A  series  of 
auger-lir)lcs  arc  l>oi\'fl  near  tfie  ttip  edge  of  tlie  sides  aud  at  one  end  of 
the  box,  to  admit  air,  and  a  glass  plate  is  ustnl  to  cijver  it.  An  ordinary 
kerosene  lamp  supplies  the  heat.  The  chimney  of  the  lamp  is  passctl 
through  the  hole  in  the  tiu  platCj  and  well  up  into  tlie  pipe,  so  that  no 
gases  from  the  lamp  C4iu  enter  the  box.  The  lieat  of  the  lamp  creates 
a  strong  dninght  iu  the  pipe,  which  not  only  airries  off  its  own  gases, 
but  draws  the  air  from  tlie  Ivox  through  the  open  lower  end  i>f  the  pipe. 
The  tomperafnre  of  the  air-eliambcr  is  rt*gulateed  with  a  thermometer 
placed  within  by  the  side  of  the  child.  By  raising  or  lowering  tlie  wiek 
of  the  lamp  the  temperature  can  bo  raised  or  lowered,  and  ran  Ijeadjustedj 
to  a  ny  d  esi  red  dcg  rcc .  Mo  is  ti  i  re  m  a  y  be  s  u  p  pli  ed  to  the  a  i  rH:'l  i  a  m  I  >e  r  hy^ 
hanging  a  wet  sponge  to  the  side  of  the  box  at  any  convenient  place* 

When  once  regulated  it  may  safely  be  manu^zed  by  any  nnn?se,  whether 
skilled  or  not.  This  is  a  matter  of  considerable  importance  in  private 
pracl  ice» 

The  temperature  of  the  incubator  for  very  feeble  infants  should  be 
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Fig.  216. 
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kept  at  about  35°  C\  to  r,7°  C,  05°  to  DS.fl^  V.      For  those  a  little 
.stronger  it  may  Ik»  from  30°  C.  to  35°  C,  S(P  F.  to  05^  F. 
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IS  beated  by  a  Bunsen  bui*ner  placed  upon  a  shelf  under  the  loop  of 
pipe.  The  tank  holds  five  or  six  gallons  of  water.  Fresh  air  is  ad- 
mitted by  four  openings,  three  inches  in  diameter,  two  on  each  side  of  the 
box;  a  slide  is  so  arranged  as  to  regulate  the  admission  of  air  at  will. 
Aboat  six  inches  above  the  tank  there  is  a  shelf  which  serves  as  the 
sapport  for  the  child's  bed;  a  clear  space  of  six  inches  is  left  at  one 
end  of  the  shelf.  The  air  enters  the  openings  above  described,  passes 
over  the  tank,  then  over  a  wet  sponge  and  out  at  the  top  of  the  box. 
TheiDteroal  construction  is  shown  in  Fig.  219.  The  top  consists  of  a 
plate  of  glass,  which  may  be  pushed  aside  to  admit  of  feeding  the  child 
without  removing  it  from  the  incubator.  The  temperature  is  regulated 
by  a  thermometer.  The  infant  lies  upon  a  bed  of  cotton  and  enveloped 
io  cotton.  It  is  usually  removed  once  daily  for  cleansing  the  chamber 
and  reoewiug  the  cotton. 

Holt  says  there  is  some  difficulty  in  maintaining  good  ventilation  with 
the  room  temperature  at  75°  F.  or  higher,  but  none  at  65°  to  68°  F. 

Rotch,  of  Boston,  has  devised  a  more  complicated  apparatus,  but  its 
expense  is  such  that  few  will  care  to  purchase  it. 

The  Feeding  of  a  premature  infant  will  require  special  care.  If  left 
to  itself  it  will  not  nurse  from  the  mother,  or  from  a  bottle,  iu  many 
cases.  It  may  be  necessary  to  feed  it  with  a  medicine  dropper,  giving 
the  food  frequently  and  in  small  quantity  at  a  time.  When  breast  milk 
is  available,  it  should  be  pumped  from  the  breast  and  given  every  hour 
i)rtwo.  Or,  for  the  first  thirty-six  hours  after  the  birth,  a  5  per  cent. 
solution  of  milk-sugar,  or  freshly  prepared  whey,  made  from  cow's  milk 
hv  coagulating  it  with  rennet  and  straining  through  muslin,  as  directed 
under  Artificial  Feeding,  may  be  given.  When  breast  milk  is  not 
available,  whey  may  be  exclusively  given  for  the  first  week,  and  then  it 
may  be  mixed  with  a  little  rich  top  milk,  beginning  with  one-fourth  rich 
milk,  and  gradually  increa^sing  this  to  one-third.  When  the  child  refuses 
to  take  sutKcient  food,  as  is  frequently  tlie  case,  Ravage  should  be  resorted 
to.  A  half-ounce  of  breast  milk  may  be  given  every  two  hours  to  a 
seven  months'  child,  and  tliree-foiirtli.s  of  an  ounce  to  an  eidit  months' 
child.  ^ 

^^^  nsiial  period  of  incubation  is  from  one  to  three  months,  but  must 
rje subject  to  the  judgment  of  the  physician  in  the  individual  case.  It  will 
ue|)enjl  upon  the  circulation  of  the  infant  and  upon  its  power  to  inain- 
*3'n  its  own  body  heat.  When  it  is  desired  to  discontinue  the  use  of 
^^rtificial  heat,  it  is  well  to  first  gradually  reduce  the  temperature  of  the 
'"•'ubator,  (lay  by  day,  to  that  of  the  room.  It  will  usually  be  unsafe  to 
<'|j*|>ense  with  the  incubator  until  the  child  begins  to  gain  weight  and  is 
al»l|*  to  nurse  at  the  breasts  or  the  bottle. 

1^  niany  cases  it  will  be  advisable  to  keep  the  infant  in  the  incubator 
until  tlio  period  of  full  term  has  arrived.      This,  however,  is  not  always 

IIh'  lui|)it  of  nursing  may  be  cultivated  bv  feeding  throngli  a  nipplc- 
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Uterus   with  Two-egg  Twins.      (Alter   Smellie.) 


PART  y. 

PATHOLOGY    OF    PREGNANCY. 


CHAPTER   XII. 

MULTIPLE  PREGNANCY. 

By  multiple  pregDancy  is  meant  the  development  of  two  or  more 
embryos  within  the  maternal  organism  at  the  same  time.  While,  as  a  rule, 
tins  takes  place  within  the  uterine  cavity  (Plate  XIX.),  numerous  cases 
are  on  record  in  which  one  embryo  has  found  lodgement  within  the  womb 
ami  another  outside  of  it,  combining  uterine  and  extra-uterine  gestation. 
The  reason  for  the  occurrence  of  multiple  fcetation  is  not  known,  but 
Bpecalation  has  given  rise  to  many  theories,  the  most  plausible  of  which 
wthat  the  condition  is  one  of  ata-vic  manifestation.     In  its  etiology  the 
influence  of  heredity,  especially  on  the  motlier's  side,  is  well  established, 
bat  iostanoes  of  a  paternal  bias  are  not  wanting.     Conditions,  such  as 
diniate,  environment,  and  the  like,  appear  to  have  little  eflEect  in  deter- 
mining plural  conception,  yet  in  certain   localities  plural  pregnancies 
,     occur  with  much  greater  frequency  than  in  others. 

Rurape  found  that  in  twenty-nine  cases  of  single-egg  twins  the  mothers 
Were  under  twenty-iive  years  of  age  in  70  per  cent.,  and  in  one  hundred 
I'ajjesof  two-egg  twins  the  mothers  were  between  twenty-six  and  thirty 
in  '50  per  cent. 

J^uency.  Twin  conception  is  more  frequent  in  women  who  have 
already  borne  children,  ana  more  so  in  old  than  in  young  primigravidae. 
^^f  multiple  pregnancies  the  commonest  variety  is  twins;  triplets  more 
^rely  owur.  Quadruplets,  and  even  (jnintupletsy  are  met  with  excep- 
l»»nally.  Reported  instances  of  a  larger  number  of  embryos  developed 
^'niultaneously  in  the  same  woman  have  not  been  sufficiently  authentic 
to  merit  credence.  According  to  G.  Veit,  in  i;^,000,()00  births,  twins 
IJ^'iirrwl  once  in  89,  triplets  once  in  7910,  and  quadruplets  once  in 
•*'l>12(3  labors.  For  this  country  these  tigures  may  be  accepted  as  ap- 
proximately correct,  though  recent  statistics  from  two  of  the  largest 
'^Mmx  cities  place  the  proportion  of  twins  at  one  in  every  120  labors, 
wfiije  Green  found  three  cases  of  triplets  among  5G26  labors  (one  in 
^^'0)  in  the  records  of  the  Boston  I^'ing-in  Hospital. 

Mode  of  Origin.  Twins  may  arise  (1)  from  a  single  ovum,  the  germ 
I.  ^*^""r»  (2)  from  two  separate  ova  developing  in  the  same  Graafian  fol- 
"^'^^^rarely , *  (3)  from  two  ova  extruded  from  different  portions  of  the 

U  Jl*^''^'"  ^^®  ovaries  of  the  new-born  child,  and  cspociallv  ol  the  unripe  fu'tus,  n  (Jninflan  follicle 
tdiihr'™^  wen  to  contain  two,  three,  or  even  f.uirova  (I'ju.tcUuni).  Waldeyer  sulk's  ihat  in  the 
'inhuman ovary  he  has  never  found  more  than  a  single  ovum  in  a  follicle. 
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same  ovary,  or  (4)  fmm  two  ova  each  proceeding  frora  a  different  ovary. 
Tripk^ts  arise  from  three  distinct  ova,  or  from  oue-egg  twins  and  a  single 
ovum,  while  quadruplets  come  from  double  twinsj  or  from  twins  and 
two  single  ova. 

Of  twins  those  developing  from  two  distinct  ova  are  the  most  frequent, 
and  the  combined  average  weight  of  siieh  children  ib  greater  than  in  the 
case  of  aingle-cgg  twins,  while  the  difference  in  weight  of  the  individual 
gemellus  is  mure  marked  in  the  latter  instance.  This  is  probably  due 
either  to  nutritive  causes  or  to  the  inherent  weakness  of  a  divided  germ- 
flax  of  Twins.  A'eit  found  that  of  150,(XM}  twin  pregnaucies  in  rather 
ranre  than  one-third  lx*th  children  were  nialeSj  in  le^s  than  one-third  botli 
were  females,  and  in  the  remaining  third  both  sexes  OfX^nrred,  The 
more  recent  statistics  of  Hnm].>e  &how  that  of  65  single-egg  twins,  both 
chihlren  were  males  in  3»},  and  both  female*i  in  29,  and  of  101  two*egg 
twins,  in  31  hotii  were  males,  in  Iti  both  were  femalc^^i,  and  in  54  each  sex 
wn:^  represeutech  'Jliin  iudit^ite^  that  in  nlKKit  (\iS  ytev  cent,  of  twins  both 
childn  II  are  of  the  >ame  i^ox^  with  tire  proportion  of  males  largely  in  excess. 
Arrangement  of  Membranes.  Tlio  arningement  of  tlje  membranes  in 
twin  (Mjnceptions^  d<*iK'nds  upon  the  origin  ot'the  embryos.  The  decitlua 
vera  h  always  single  ;  tlie  n-tlcxa  i,^  singh^  for  t»nt^-egg  twin?,  and  double 
when  two  ova  iM^eume  attached  at  different  portions  of  the  uterine  f^ur- 
fat'c,*  I'lie  chorion  i*^,  abo,  always  single  w*hen  two  embryos  develop  from 
the  H^ime  egg,  and  double  when  two  ova  are  iuvolve<L  The  amnion,  an 
imlividnal  |nTiduct,  i.^  probably  always  primiirily  (Uruble.  Where  two 
embryos  occupy  a  common  amniotic  sac,  the  median  wall^  which  originally 
aejmi^atnl  them,  may  nndergf*  abi^orption,  hut  careful  wearch  will  gen- 
erally reveal  H>me  vestige  of  its  Inrmcr  presence* 

The  Placenta,  A^  the  embryonic  portion  of  this  organ  is  always  of 
inilividiial  origin,  it  follows  that  in  all  cases  of  twin  pregnancy  the 
placenta  is  at  first  double.  But  the  clo^e  proximity  of  the  two  fstructures 
in  one-egg  twins  usually  leads  to  fusion  of  their  contiguous  edges,  with 
subsequent  deep  and  8ui>erfieial  anastomoses  of  the  bloodvessels  ;  while  in 
two-egg  twins,  although  a  widely  distant  implantation  of  the  placentae  may 
rivsidt  in  their  |)erninnent  separation,  very  frequently  their  bonier^  will 
lie  found  to  liave  I  become  united*  with  an  easily  rcMiftgnizable  intermediate 
zone  lying  between.  Whenever  two  chorions  are  developed  anastomosis 
of  the  placental  vessels  does  not  take  place,  liacenim  HUiTi'/durhttt. 
(sejmmte  or  aceess4>ry  hjbes)  occur  with  frecpiency  in  twin  pregnancioSj 
an  wtdl  as  anomalies  in  the  insertion  of  the  placental  end  of  the  coi*d. 

Tlie  individual  growth  of  twin  embryos  varies  greatly,  ac<"ording  to 
the  |>ropottion  of  blood  supply  fiirnished  to  each.  Any  interfereDce 
with  the  circulation  in  the  one — whether  resu It ing  from  imiK^fect  attach- 
ment, early  partial  sejmration  fnnn  act^idents  to  the  placenta,  anastomotic 
complications  in  joined  placentas,  inherent  feebleness  of  the  embryo,  dis- 
orders of  the  meml^ranes  or  tlie  like — immediately  acts  to  the  advantage 
of  the  other;  the  latter^  by  its  more  rapid  development  and  augmented 
strength,  the  expansion  of  its  envelopes  and  increase  of  the  surrounding 
liquor,  soon  awptires  such  supremacy  ijver  its  fellow  that  this  eventually 
perishe!!5,  and  is  cither  compressed  and  flattened  against  the  uterine  M*aU 
aa  a  fittu^i  pupifi-nmm^  degencrutes  into  a  mole,  or  is  prematurely  cast 
1  A  mngle  reEexa  itt»y  exist  m\\ct%  two  ova  ore  skiiiaed  verj  near  lO|;^fUer. 
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iiSfrom  the  uterine  cavity;  the  furtuaate  individual,  on  the  other  hand, 
eoQtinues  to  advance  to  the  completion  of  gestation.  It  is  estimated  that 
the  intra-uterine  death  of  one  embryo  occurs  with  thi*ee  times  greater 
bcquency  in  one-egg  twins  than  in  those  developed  from  two  separate 
ovi,a  circumstance  readily  accounted  for  by  the  fact  that  malformations 
ind  pathological  conditions  are  much  oftener  met  with  in  the  former  than 
in  the  latter. 

SsperfoBtatioiL  In  rare  instances  it  has  happened  that  tlie  atropliied 
bod? of  the  dead  foetus  has  been  retaiued  in  utei-o  for  a  considerable  time 
after  the  expulsion  of  the  living  child  at  term.  Occasionally,  instead  of 
perishing,  the  growth  of  the  feebler  embryo  may  be  retarded  only  by  the 
more  rapid  and  vigorous  advancement  of  the  brother,  and,  after  the 
delivery  of  the  latter,  may  continue  its  intra-uterine  existence  for  a  period 
d  weeks  or  even  months  until  its  development  is  completed.  The  fact  of 
andi  a  delivery  following  at  an  indefinite  interval  after  the  expulsion  of 
tke  first  child  has  led  to  belief  in  the  possibility  of  superfoetation  as 
opposed  to  superfecundation. 

fispeifecimdation.  By  the  latter  term  is  understood  the  fertilization  of 
more  than  one  ovum,  discharged  at  the  same  ovulation,  by  separate  acts 
d  iosemination  at  short  intervals,  while  su  perfect  at  ion  implies  the  im- 
pronation  of  an  ovum  during  such  time  as  another  ovum  from  a  pre- 
mm  o^rulation  is  in  process  of  utero-gcstation.  While  superfoetation 
is  theoretically  possible,  it  has  not  been  proved. 

Prthological  Oharacter.  Possibly  owing  to  the  excessive  distention  of 
4e  uterus  as  much  as  to  other  causes — hydmmnios  being  a  frequent 
•eoompaniment — there  exists  a  marked  teudency  in  plural  pregnancies 
to  an  early  termination  of  gestation,  and  miscarriage  and  premature 
delivery  are  particularly  liable  to  result  in  cases  of  one-egg  twins,  quad- 
n^ets,  and  quintuplets. 

Both  children  in  twin  pregnancies  may  be  expelled  at  the  same  labor, 
orit  intervals  ranging  from  eighteen  to  twenty-four  hours,  or  even  longer, 
t8 already  mentioned.  The  offspring  of  plunil  pregnancies  are  often  of 
feeble  vitality,  and  one  child  is  (luite  likely  to  succumb  within  a  com- 

Eratively  short  time  following  delivery.      Alonstrosities  are  much  more 
Ueto  be  developed  under  these  conditions,  and  the  mothers  are  more 
prone  to  eclamptic  attacks  than  when  the  pregnancy  is  simple. 

Diagnosis  of  Multiple  Pregnancy. 

The  existence  of  twin  pregnancy  may,  as  a  rules  he  determined  with 
'ja-sonaWe  c<»rtainty  by  the  following  <lata  :  (ti)  Kxcessive  size  and  ten- 
sion of  the  abdomen  are  signiiicant  of  twins.  (/>)  Permanent  uterine 
tension  with  very  limited  mobility  should  suir.t!:<'st  multiple  f<etation. 
l^ensistent  tension  is  present  in  simple  liydranmios,  but  here  th(*n?  is  j)n»- 
/^rnatural  mobility  of  the  f<etus.  It  also  occurs  in  the  eoncrealed  form 
w  accidental  hemorrhage,  but  the  latter  eoiKlition  is  <li>tinguishe(]  by 
»*»  sliorter  duration  and  by  the  sijrns  of  internal  heniorrhaire.  (c)  The 
•Wominal  tumor  is  usually  bnnider  than  in  sint!:le  f<etatioii.  Sonie- 
^•nieji  the  abdomen  presents  a  sulcus  eorre>j)t)n(linu:  to  the  sj)ace  hr- 
|^<^n  the  two  foetuses;  but  this  may  ari-;e  fi-oni  other  causes.  (//) 
lection  by  abdominal  jjalpation  of  two  f<etal  heads,  or  of  two  dorsal 
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plmws,  of  three  or  four  foetal  poles,  or  of  a  miiltlttide  of  §mall  [lartb  m 
U!5ually  possible,  (e)  Detect i*m  of  one  liead  in  the  exciivatioii  aud  one 
in  tlie  upper  uterine  segment  makes  the  dia*^nosis  of  twins,  (/)  One 
head  may  bt*  found  in  the  exciaviition  aud  one  in  an  iliac  fossa,  ((f)  I^is- 
tance  from  pel  vie  pole  to  fundal  jK>le  more  than  «30*o  cm.,  12  in  dies,  ib 
evidence  of  twins,  {h)  The  n^cognition,  bv  ausenUation,  of  two  fwtal 
heart -sounds,  not  synchmnous,  aud  heard  at  different  locations,  is  con- 
clusive. It  must  not  be  furgotten,  liowever,  that  one  ffetus  may  he 
dead*  Even  when  both  are  living  the  detection  of  two  indcpc^ndent 
heart-sound.s  is  frequently  impossible.  ( t)  iSnprapubic  cidtma  is  almo.st 
invariably  proiient  in  plural  pregnancy.  This,  however,  may  oecur  in 
single  pregnaney  with  hydnimnios,  since  it  arises  from  venous  gtasis  in 
the  abdominal  wall  due  to  pressure  brought  aijout  by  the  greatly  dis- 
tended uterns. 

Vaginal  Signs.  During  pn*gnaiicy  twin  fo^tation  presents  practically 
no  ehuractf'ristic  signs  obtainable  by  the  vaginal  examination*  In  course 
of  the  labor  one  or  more  of  the  following  conditions  may  be  deterfced, 
(a)  Itapidly  successive  presentation  of  a  head  aud  a  breech.  (6)  Four 
extriHuities  prcst^nting,     (c)  Two  amniotic  bags  offering  at  the  cervix. 

The  diaguoisis  of  triplets  is  sometimes  possible  after  the  pregnancy  has 
reached  the  later  mtmths.  In  quadruple  pregnancy  the  existence  of  luul- 
tiple  f<etation  should  be  capable  of  recognition^  but  the  nnraber  of  chil- 
dren can  scarcely  l>o  dcttvrmiued  before  birth. 

Management  of  the  Labor.  Tho  usual  risks  of  labor  for  both  mother 
and  chihl  an^  somewhat  inrrcased  in  twin  births.  The  labor  is  fre- 
*l<icntly  hmgcr  aivd  is  nuu'e  likely  to  be  complicated  than  in  jaingle  fifta- 
tif>n.  Osving  to  overdistention,  tire  uterus  may  retract  less  promptly  in 
the  third  stage,  and  the  danger  of  post-partum  licniorrliage  is  greater. 
The  viability  of  the  child  is  less  than  in  normal  gestation.  In  nearly  25 
per  cent,  of  cjiscs  the  labor  is  premature.  These  facts  must  be  borne 
in  inind  in  the  management  of  the  klK)r  and  the  after-care  of  the 
children. 

Awonling  to  the  statistic®  of  Kleinwachter  and  of  Speigelberg,  in  50 
per  cent,  or  more  of  twin  births  both  fietiLscs  present  by  the  vertex. 
Breech  aud  tmnsverse  presentations  are  more  common  than  in  ordinary 
labors. 

When  the  first  child  is  larger  thnn  the  second,  the  Fccond  birth^asa 
rule,  is  mpid.  The  delivery  of  the  t^econd  fielus  is  nirely  delayed  more 
than  a  few  hours.  The  cord  of  the  fu'st  eliild  should  be  ligtittd  on  the 
maternal  ils  well  as  the  foetal  side,  owing  to  thp  possibility  of  coinranni* 
cation  between  the  placental  circulations.  The  mcmbnmesof  the  se^nuid 
foetus  may  be  ruptured  as  soon  as  labor  pains  arc  resumed  after  expulsion 
ot   the  first 

Interference  in  cither  delivery  must  bo  governed  by  the  same  roles  as 
in  single  births* 

Both  placentas  are  usually  expelled  together  after  the  birth  of  the 
second  child.  Very  rarely,  when  the  placentas  are  entirely  distinct,  the 
first  one  may  come  tLway  l)efore  the  expulsion  of  the  second  foptua 

Special  care  will  usually  be  required  by  manipulation  and  the  use  of 
ergot  to  secure  full  retnirtion  of  the  uterus. 

In  triple  births  the  management  is,  in  general^  the  same  as  in  twins. 


CHAPTER    XIII. 

ANOMALIES  AND  DISEASES  OF  THE  FCETAL  APPENDAGES. 

Diseases  of  the  DEciDUiE. 

bflammation  of  the  Decidual  Tissues.  As  the  deoidua  is  merely  the 
iTpertrophied  and  modified  raucous  membrane  of  the  uterus,  we  find  it 
theaeatof  the  same  inflammatory  processes  as  occur  in  the  endometrium 
of  the  non-pregnant.  Decidual  endometritis  may  be  either  acute  or 
dmmic. 

Aeuie  Deciducil  EndomefrUis,  Tliis  form  of  the  disease  is  much  less 
commonly  met  with  than  the  chronic,  and  may  be  a^ssociated  with  some 
acQte  infectious  disorder,  as  variola ;  or  it  may  be  the  consequence  of 
unskilled  attempts  at  inducing  alK)rtion.  The  pathologic  features  are 
sidling,  congestion,  and  infiltration  of  the  tissues  with  leucocytes :  the 
coarse  of  the  pregnancy  usually  is  cut  short  by  the  ilisease. 

Chronic  Decidual  Endometritis,  Tlie  causes  given  for  this  affection 
tie  a  pre-existing  endometritis,  es[)ecially  of  syphilitic  or  gonorrhceal 
origin,  and  dciitli  of  the  foetus  with  retention  of  the  ovum  ;  but  there  are 
Btny  cases  in  whicli  no  sjitisfactory  explanation  (»an  be  oifered.  Three 
tjpesof  the  aifection  are  descrilx'd  : 

J.  Chronic  Diffuse  Decidual  Endomdritis.  This  form  is  characterized 
l)y  a  general  hyperplasia,  so  that  the  (hM-idiia  l)econies  enormously  thick- 
«ied:  there  is  an  increase  in  the  amount  of  connective  tissue  and  sul)- 
jaoent  muscular  fibres,  together  with  pn^l iteration  of  the  decidual  cells. 
The  vessels  are  enlarged  and  extravnsations  of  blood  are  numerous. 
If  the  disease  develops  early  in  pregnancy,  al)ortion  is  the  usual  result; 
Iwt  when  the  [)ro(»ess  pursues  a  slow  course  and  is  not  pronounc(Hl, 
the  term  of  gestation  may  be  completed.  In  such  a  case  there  may, 
h«)wever,  l>e  ditfi<'ulty  in  the  separation  of  the  membranes  at  lal)or ; 
the  phiccnta  may  be  adherent  and  reijuire  manual  extraction,  or  s(»me 
thickoiiotl  |K>rtiou  of  the  decidna  may  remain  in  utero  and  giv(j  rise  to 
5*ptic  tniuble. 

i>.  (1tronir  Pifl lipoid  Drciditt//  Eudi)ii\rfritis.  This  type  is  the  result 
•^f  an  uneven  <listril)Ution  of  tiie  hyperplastic  tissue,  so  that  excrescences, 
PKinclnl  or  p(»Iy|)oid,  are  j)roduced.  Tiiis  form  of  the  disease  usually 
wirs  p-arly  in  pregnancy,  witii  the  result  of  <le>troying  the  fcetus  and 
hringinjfon  al)ortion. 

'.'.  (htnrrha/  Dividual  Eiidomrfrifis,  In  this  varietv  the  prominent 
leatunsare  the  involvem<»nt  of  the  glandular  tissnesand  a  hypersecretion 
'^fwaten-  mucus.  If  associated  interstitial  changes  bl(»ck  the  outlet 
•»f  the  jrlands,  cysts  may  be  formed;  but  usually  the  secretion  escapes 
fmm  the  uterus,  and  gives  rise  to  a  symiUom  known  as  hydrorrhcea 
irniviclarum. 
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Ifyirorrh<ra  Gravidannn.  The  discliarge  fnvm  tliL*  utenis  may 
Viiry  ill  aiiiount  from  a  few  drtips  to  a  pint,  and  ocrur  at  irregular 
inlrrvals.  Tlie  seeretinJi  fiiids  ilis  way  Im^Iwch^^u  the  meiiil>ranes  U>  the 
OS,  aud  f«c*a[R^s  ahiicigt  contimioimly;  pn>vidtHl  lht*re  Im?  iin  tibstrnction. 
If  there  Ik*  adhej^itms  l^)etwe<^n  the*  ehoritm  and  decidiia,  the  fluid  may 
aeeimiulate  until  the  pref^ure  l>ec(imes  great  enough  to  overeome  the 
reslstaiiee,  when  it  esttipesi  in  a  profuse  j^iisli,  H3drorrhcBa  may  Ih? 
pn^ent  from  the  enrly  weeks  of  prt^gnancy,  l>ut  usually  it  is  a  syui]j* 
toni  not  markoii  until  the  late  inontlis.  The  fluitl  is  clear,  s^liglitly 
viseid,  and  ajntJiins  alhimiin  :  ^]¥\ts  ujKin  tlie  eh)thing  frefpiently  .^how  a 
pinki.sl)  tinge  at  the*  maigin.  In  diagnosing  this  affee^tion  it  iiinst  \w 
n^menilwreii  tliat  eertain  noii-gravid  eonditionst  as^iaincerand  ril>niid,  may 
prcKhiei'  a  \vat(*ry  discharge;  and  when  tliere  is  no  douht  aiKait  thi*  exist- 
iMM'e  of  |H'egnaney  we  whtadd  U*  sun*  tliat  the  flurd  eonii\^  fnuii  tlie  uierus, 
and  i:^  noi  ihe  remains  of  vaginal  dont*hes  i>r  the  re.snlt  of  ineontinenee 
of  urinfi.  ^V'hcn  the  sourtx^  i^  eh^arly  the  pregnant  nteni!^  it  may  Ijc 
dittienlt  Im  deeith'  wliethe^r  the  tin  id  oane.^  fnmi  disea.^t^l  glands  or  from 
the*  amniiitie  ?<rc  through  a  small  ojK'uing  high  on  one  side*  Itnptmx*  <if 
the  membnint*s  is  diaguostnl  by  finding  that  the  fluid  etm tains  urea  and 
flakes  of  vernix  eaM'^lSJk ;  its  CM'iijM*  dw^s  in  it  cNmtinuc  over  a  long  period 
of  *inie,  but  is  to  Ho  wed  by  ahiirtiuu  or  premature  hdxvr, 

PmxjNtisis  AM)  "I'uEATMKNT,  Hyilnyrr!i<vn  dct'idnale  may  produeei 
no  untowanl  results  for  eitliiT  mother  or  child  ;  in  a  few  vnsi'^  uterine 
eor»tractions  ap}Ktir^  ami  pn»bably  are  the  Tt*sult  of  the  endometritis!  of 
wliieh  tlio  discharge  is  a  symptom.  Rest  and  uterine  sedatives  are  the 
iinly  tn'atment  whieli  set^ms  to  he  efleetive,  although  in  a  few^  cases 
f>otassic  ii)di(h*  has  been  fav^mibly  mentionech 

Atrophy  of  the  Decidoa.  This  is  a  nire  condition  deserilwd  by  a  few 
writen^.  Its  result  is  that  the  ovidar  attaclinients  are  so  imperfect  that 
the  ovum  hangs  dow  n  in  the  uterus  and  may  come  to  lie  in  the  cervix. 
Fcetal  death  and  abortion  are  the  UBual  terminations. 


Akomalies  am>  Diseases  of  the  Amnion. 

Bi^caiise  we  are  still  ignorant  of  the  scairoes  of  the  liquor  amnii  as  in 
physliilogic  seeretifm  but  little  is  kunw^n  of  the  causes  which  pnMine<* 
variations  in  the  amount.  Many  modern  aulhom  eonmder  this  Huid  of 
puivly  f<etal  origin,  coming  from  the  kidneys  and  skin,  as  well  as  tnm- 
sudiiig  tK>m  the  vessels  in  tlie  cint.  Other  writers  Wieve  the  maternal 
organism  aids  in  its  piXKlnetion,  tliert- being  a  trtmsudatimi  thmugb  the 
ehori(ai  and  anmiou  fi^tmi  the  hliHid-tniiTent  of  tlie  mother.  Pmbahly 
lM*th  mother  and  firtus  c<^ntni>utc  to  its  production.  The  normal  quan- 
tity at  term  is  estimati^l  at  one  or  two  pints. 

bUgohydramiiios,  or  DeficieacF  of  Amniotic  Fluid.  The  causes  of  this 
condition  anj  nn  known,  I  ait  the  results  nmy  be  pnniouneed.  The  fo?tal 
pjirts  are  apt  t*i  come  in  t^)nta«*t  w  ith  one  another  and  with  the  inner  ,^ur* 
face  of  the  amnion  ;  ffttal  m<»vements  ore  therefore  restrained,  or  they 
may  result  in  tlie  fortnation  nf  nlci^rs  fnmi  friction.  If  the  utenij^  is 
ch>sc*Iy  applie<l  to  the  body  of  the  fietus,  adhesions  may  form  lietween 
it8  surfae*^  and  the  amuicai;  this  relation  tends  to  the  prixhiction  of 
deformities  and  the  development  of  amniotic  bands,  a  condition  to  lie 
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deBcribed  later.  Ballottement  is  impossible,  and  it  is  difficult  to  map 
out  the  foetus  by  palpation  :  the  first  stage  of  labor  is  slow,  owing  to  the 
defident  bag  of  waters.  Oligohydramnios  seldom  can  be  diagnosed,  and 
18  beyond  the  reach  of  treatment. 

Hydxuimios,  PolyhydramnioB.  This  condition  is  characterized  by  an 
excess  of  liquor  amnii,  and  often  is  spoken  of  as  a  dropsy  of  the  amniotic 
ae.  The  minor  degrees  of  increase  are  apt  to  be  unnoticed,  and  we  do 
not  uae  the  term  hydramnios  until  the  fluid  is  large  enough  in  amount 
to  produce  symptoms.  Statistics  as  to  the  frequency  of  this  affection  are 
mreliable  from  the  fact  that  some  patients  are  more  tolerant  of  distention 
than  others ;  multiparse,  for  instance,  would  be  less  likely  to  complain 
than  primipane.  The  marked  forms  of  the  disease  probably  do  not  occur 
oftener  than  once  in  150  or  200  confinements.  In  extreme  cases  the 
accumulation  of  fluid  may  amount  to  five  or  six  gallons. 

BriOLOOY.  Uncertainty  as  to  the  sources  of  the  liquor  amnii  has  led 
to  the  promulgation  of  many  theories  concerning  the  causes  of  hydram- 
nios; we  shall  mention  some  of  the  leading  ones. 

i.  FcBtits.  1.  Number.  Hydramnios  is  frequently  found  associated 
with  twin  pregnancies,  and  the  cause  is  supposed  to  be  the  relation  of 
the  vessels  in  the  common  placenta.  If  the  vessels  of  one  twin  take  a 
shorter  course,  more  blood  would  go  to  that  fcetus  than  to  the  other.  The 
result  Ls  more  rapid  growth  and  a  larger,  more  powerful  heart.  Thus, 
one  child  absorl)s  more  fluid  from  the  placenta  and  produces  excessive 
secretion,  certainly  from  the  kidneys  and  possibly  from  the  skin.  The 
accumulated  discharges  cause  the  hydramnios.  In  other  cases  one  twin 
may  exert  pressure  upon  the  other  in  such  a  way  that  there  are  stasis  in 
the  vessels  of  the  cord  and  increased  tninsudation  through  their  walls. 

2.  Malformations.  These  often  are  associated  with  hydramnios,  but 
it  is  impossible  to  say  whether  as  cause  or  eifect. 

3.  Health  of  Fcetus.  Syphilis  seems  to  he  a  cause  in  some  cases,  espe- 
piallyany  syphilitic  affection  of  the  liver  which  niises  the  blood-pressure 
in  the  umbilical  vein  and  leads  to  increased  transudation.  The  fcetus 
'nay  t)e  (lead  and  macerated,  hut  this  condition  may  be  the  result  of  the 
Wramnios.  It  is  only  fair  to  say  that  in  100  eases  of  hydnimnios 
n^ found  44  percent,  of  the  ehihlren  to  be  in  good  condition. 

A  F(ekii  Appendages,  When  the  a<*eumulatioii  is  V(Ty  nij)id  an  in- 
flammation of  the  amnion  has  been  suj^gcstcnl  as  an  explanation.  Such 
^^nuitions  as  twisting  and  other  anomalies  of  the  eord  raise  the  blood- 
pr^^jisure  in  the  vein  and  setmi  to  account  for  some  of  the  cases.  Diseases 
"' the  placenta  and  deeidua  should  be  mentioned  under  this  head. 

'•  -Vo/Arr.      Syphilis,   albuminuria,    and     cardiac    disease    are  given 

am()n||rj|jp  maternal  ccmditions  prcMlueing  hydramnios.     It   is  said  that 

11^^  are  cases  in  which  excess  of  li(jUor  amnii  is  associated  with  serous 

^""*^i()n  elsewhere.     Hydnimnion   is  almost   twice  as  frequent  in  niul- 

'P^Me  its  in  primipara?. 

*^Vmi>toms.  The  symptoms  may  be  present  from  the  beginninir,  l)ut 
^^^^\\\  do  not  appear  before  the  tifth  month.  The  disease  may  take  a 
^"^^nic  or  an  acute  course. 

I  he  Chronic  Foi-m,  This  is  the  tyj)e  more  frequently  seen  :  the 
*!l!^^nient  of  the  uterus  produces  (1)  reflex  disturbances,  (2)  j)ressure- 
^^<*et8,  and  (3)  certain  alterations  in  the  signs  of  pregnancy. 
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1 .  lit^^x  Disturbances,  Naiisric^ii  and  voniitiii|r  may  be  early  t^yni j>^ 
tonjB,  and  result  in  t^maciation  ami  weakiieaj^  fn»m  want  of  nourl^li- 
nient, 

2*  Prf4i»urc-€ffi-dJi.  TLie  paticDt  hm  a  feeling  of  distent it>n  which 
often  iiniountis  to  sn^verc  suffering  ;  the  pains  sometime!^  are  intermittent 
like  lalwr-jmins :  there  may  l>e  niarkixl  tedema  of  the  lower  extremities 
quite  esirly  in  tlie  c<)urse  of  the  pregnancy ^  h>  that  loeomotion  beeonies 
(lit!icuU  ;  even  in  the  sixth  niontii  press; u re  ujw>n  the  diaphragm  may 
ctiuse  dyspno-a  and  palpitation  ;  thert*  may  l*e  albuminuria  and  jaundi<X', 
All  thoHe  pheufinieiia  ijf  ]>reguaney  wluch  wr  a^eriln*  tv  increase  of  intra- 
abdominal  pressure  are  nuich  inteuivitied  and  appear  early. 

3.  Alleratifim  in  Hie  Si^i^  of  J*ref/nanejf.  On  alidoniijial  palpatio m 
the  fundus  is  found  at  a  much  higher  level  than  e<>r respond.^  with  the 
period  of  gestation  ;  the  uterine  wallf;  set*m  nnnntu rally  thin  and  in  a 
state  of  pernuiiifut  tension  ;  tlndnation  niay  Im^  i^btainiHl  earlier  than  is 
ustial^  and  it^  umri'  prononuet^l  than  in  normal  nif^tv  ;  the  fcetal  \K\Tiir.  am 
seldom  be  diifcreutiatc!<1,  but  if  the  ebikl  eiau  he  felt  ballot temeut  \<  al>- 
normally  marked.  On  ansctdtation  the  foetal  h(*art-suunds  are  mnfHeil 
or  utdirard.  On  vaginal  c^xamiiiation  the  motility  of  the  ftetu^  h 
excessive ;  the  lower  segment  is  greatly  stretehed  and  tlie  cervix. 
partially  effaced  and  simiewhat  open,  as  it  the  flr^it  stage  of  lalwr  had' 
wgun  ;  but  the  lips  of  the  cervix  are  not  r>  tcnst*  and  tbiimKl  u^  in 
lalx>r,  Malpresentations  are  not  unoooimon,  and  the  lalx>r  h  apt  to  be 
prcmatnn\ 

The  At^ftte  Form,  In  this  form  the  excessive  accumidation  may  take 
place  in  the  course  of  a  few  days  and  ra]nd  distention  caus<*  gn^at  suffer- 
ing:  in  some  cases  a  rij^c  of  tenipeniture  occurs,  Thcrt^  is  so  nmeli 
sensitivene^ss  of  the  alxlonieu  that  without  an  amesthetic  paljitUion  fre- 
quently i,*^  iraiK>!i*j^ibIe, 

D1AGNORI8.  When  there  is  a  history  of  irregular  mcnBtniation  and 
the  small  size  of  the  foetus  or  thick  alxlominal  walls  render  pnljiatitai 
difficnlt,  the  existence  of  pregnancy  may  In*  overhx^ketl,  hi  that  hydramnios 
may  bt*  mistaken  for  ascites  or  ovarian  cy^t.  In  ai^'ites  the  surface  of  the 
abdomen  is  flattened  ;  the  flanks  bulge  and  are  tlull  on  [>ercussion  ;  there 
is  resonance  over  the  central  part  itf  the  alwlomen ;  a  change  in  the 
woman's  position  alt<^rB  the  relatit»n  bt^twccn  the  dull  and  res4»nant  areas*, 
B*3th  hydmmnios  and  cyst  present  signs  quite  the  reverse  of  those  just 
mcntituit^L  If,  by  plaring  the  bands  ovtu'  the  tumor,  there  arc  felt 
alternating  con tnu^t ions  aud  rrlaxutions  (Bnixton  HicLs's  sign),  wc  t^tm 
exclude  ovarian  cyst  and  Im.^  quite  certain  that  we  an^  deiding  w  itli  the 
distended  utenig;  when  these  signn  are  wanting  we  may  1r*  obligiHl  to 
introduce  the  finger  into  the  cervix  as  far  as  the  internal  os  and  feel  for 
the  bulging  membranes.  lu  acute  cases  the  symptnms  of  hydra ninioB 
eh^scly  rt»st*nible  those  uf  ovarian  cyst  with  torsion  of  the  ]>fHlick%  and  it 
may  be  nceessiiry  tn  dilate  the  uterus,  or  even  to  jXTibrm  alKlominal  sec- 
tion before  a  diagnosis  is  estabtishtHh 

Having  estaldishcd  a  diagnosis  of  pregnancy,  we  must  distinguish  an 
acute  hydramnion  from  ectopic  gestatit^n,  or  Ik*  certain  that  the  distention 
of  the  :dKhmicu  docs  not  f^>me  fn»iu  some  associates!  (condition.  Ectopic 
pregnancy  is  distinguished  by  the  cardinal  signs  of  fiain,  irregnlnr  flow  ing, 
and  the  preseuc^  of  a  tumor  beside  the  enlarge*]  utertis.     In  pregnancy 
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oxnplicated  by  ovarian  cyst  a  thorough  ex^ination  will  result  in  the 
^boovery  of  a  second  tumor. 

In  the  light  of  the  positive  evidences  of  pregnancy  we  must  decide 
whether  the  distention  of  the  abdomen  is  due  to  hyaramnios,  twins,  or 
hjfdatidiform  mole.  In  twins  the  foetal  parts  are  easy  to  palpate  and 
their  multiplicity  is  evident ;  there  are  two  separate  areas  over  which  the 
heart-sounds  are  heard ;  fluctuation  is  not  a  feature  nor  is  ballottement 
mrked.  Hydatidiform  mole  is  characterized  by  a  peculiar  discharge  from 
the  uterus,  and  will  be  described  later. 

Prognosis.  The  prognosis  for  the  child  is  poor,  as  in  many  cases  the 
fatos  is  diseased ;  and  even  when  the  child  is  healthy  the  frequency  of 
premature  labor  diminishes  its  chances  of  living.  The  degree  and 
npiditv  of  distention  affect  the  prognosis,  which,  of  course,  is  worse  in 
tbe  acute  form,  in  many  chronic  cases  there  being  nothing  more  than 
disoamfort.  The  prognosis  for  the  mother  is  less  favorable  than  in  normal 
cases,  because  the  overdistention  may  permit  malpositions  requiring 
operative  interference,  and  the  stretched  muscular  fibres  may  not  contract 
well  in  the  third  stage,  thus  making  post-partum  hemorrhage  a  decided 
danger.  There  also  are  risks  incident  to  abortion  and  premature  labor, 
such  as  infection  and  subinvolution.  The  increased  pressure  on  the 
abdominal  organs  predisposes  to  toxcemia  with  all  its  resulting  evils. 

Treatment.  Medical  treatment  is  of  little  value,  except  the  anti- 
ijphilitic  in  a  few  cases :  a  milk-diet  is  recommended  for  its  diuretic 
action.  In  some  cases  an  abdominal  bandage  gives  relief.  Whenever 
poflrible  the  case  should  be  carried  along  until  the  foetus  has  reached 
a  viable  age,  the  patient  being  under  the  constant  supervision  of  a 
phyrician,  who  must  make  frequent  urinary  examinations  and  adopt 
prophylactic  measures  against  toxaemia.  Labor  should  be  induced  in 
acute  cases,  and  in  those  chronic  ones  in  which  there  is  danger  from  the 
excessive  distention.  After  puncture  of  the  membranes  the  fingers  should 
pwtially  plug  the  vagina  to  prevent  the  too  rai)i(l  escape  of  the  waters, 
and  thus  avoid  mal presentation  and  syiK'(>j)e.  When  the  overdistention 
prevents  the  proper  action  of  the  uterine  fibres  the  membranes  should  be 
niptured  at  the  beginning  instead  of  at  the  end  of  the  first  sta^e ;  the 
time  selected  for  the  puncture  should  be  between  the  pains.  The  second 
s^e  of  labor  may  be  marke<l  by  violent  eontnietions,  and  the  third  by 
Diuscular  atony,  so  that  all  the  prej>arations  for  the  control  of  post-partuni 
hemorrhage  should  be  made  in  advance. 

Alterations  in  the  Character  of  the  Amniotic  Fluid.  The  appear- 
*"<■«  of  the  liquor  amnii  varies  with  the  j)eriod  of  prejj^naney  :  in 
the  early  months  it  is  clear  and  transparent,  alkaline  in  reaction, 
^^"^  ^ith  a  specific  ^rravity  of  about  lOO.G.  Later,  the  fluid  be- 
«>nies  somewhat  thicker  and  whitish  from  the  addition  of  ej)ithelial 
y^^  and  flakes  of  vernix  Ciiseosii ;  the  liquid  also  contains  small  haii-s 
^^^^  the  surface  of  the  fnotal  IwkIv  and  shows  traces  of  urea.  Sub- 
^^y^  injected  int^>  the  maternal  circulation  may  reach  the  licjuor  anniii, 
?'*^'n  eases  of  |)oisoning  by  the  mineral  salts  their  traces  have  aj)peare(l 
^\  the  amniotic  fluid.  At  term  more  or  less  meconium  may  be  mixed 
^'th  the  fluid,  giving  it  a  dark-brown  or  greenish  tinire.  The  death  and 
[''^^ration  of  the  foetus  may  give  a  pinkish  coloration  to  the  licpior,  or 
^t  "^y  become  thick  and  dark,  with  a  fetid  odor.     Infection  of  the  amui- 
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otic  sac  may  cause  putrid  deoomj>ositioii  of  it^  o*nteijls^  and  may  i^mi 
alMjut  in  pit  nor  of  tMo  ways  :  there  may  be  a  sumll  rupture  of  ihi^  mm- 
bruues,   hh^h    up  at  Mue  siJe,   where  mien>-tTr|raDkms  niav  enu-r,  liiti 
tlinnigh  vvhirli  the  SiU*  amiiot  entirely  empty  itj^elf ;  or  a  severe  ami  liw- i 
continiieil  infective  dificase  of  tlie  mother  may  lead  to  infection  of  tk| 
foetus  and  suhseijneutly  to  that  of  tlie  amiiial  li€|Oor, 

Amniotic  Bands.  Tliese  pr(»lMildy  are  the  result  of  adhesions  Wtn^eeo 
foptas  and  amnion,  hehig  particularly  favored  by  deficiency  of  tlie1if|in>r 
aninii  ]  later,  the  distention  of  the  uterine  walls  dniw^  out  the  adlifeion!" 
into  bauds  which  may  be  simple  or  bmneliiug,  Scimetimt^  tlif  Icini 
mpture  during  this  prrjcess,  and  t>ue  end  is  ft^uud  floating  frce  wiiiletlie 
other  is  attaclied  to  either  skin  or  amnion.  Either  the  adhesions  <>r  iW 
bands  may  make  so  mucli  tmctirm  upon  that  portion  of  the  child  to  whiA 
lliey  are  attached  that  deformities  and  tlie  dcatli  of  the  fietus  r^sah  :  pn^ 
matuTO  detachment  of  the  phieenta  may  l>e  caused  by  the  judling  of  short 
bauds*  In  some  easels  the  bands  encircle  a  limb  and  produce*  ampla- 
tion,  an  injury  which  has  l>een  wrongly  ascribed  to  the  action  of  a  oui! 
formed  from  the  umbilical  cord* 

I>l!=iEA8ES   OF    THE    OlfORION* 

Myxomatous  DegeneratiaE  of  the  Chonon.     This  disease  is  mmmmh 
known  as  hydutidiibrm  or  vesicular  mole,  and  is  ratlier  rare,  occurring 
about  once  in  one  or  two  tliousand  cases.     The   affection    consifitt  of 
i    proliferative  degeneration  of  tlie  chorionic  villi^  resulting  in  the  foniiiv- 
tion  of  eysts,  most  of  which  vary  in  si^e  from  that  of  a  raillet-s!?eed  in 
tliat  of  a  grape,  although  a  few  reach  the  size  of  hens'  eggs.     The  pdi- 
cles  of  these  cysts  consist  of  the  trunks  and  branebes  of  the  villi ,  so  that 
the  arrangement  suggct^t.s  that  of  a  bunch  of  graiw?s*    (Plate  XX,)   On  ek*f^ 
examination  J  however,  it  may  l^esecn  that  some  cysts  spring  fnjm  the  walh 
of  others  and  that  there  are  several  on  a  ningle  stem,  tlie  intermediate 
constricted  portions  often  being  patulous,  so  that  fluid  rmu  Iw?  forced  from 
one  cyst  to  the  next*     The  vesicles  themselves  are  nmnded,  fusiform,  or 
pyrifonuj  and  are  distendtd  with  a  clearj  yellowish  or  pinkish  fluid  of 
watery  consistency  ami  containing  albumin  and  mucin. 

In  some  ciises  the  aggregation  of  cysts  may  form  a  ma^s  as  lai^  as  & 
child's  head  and  be  covered  and  intiltrated  with  blotxl-clots.  A  smaller 
nciiplasm  may  he  ex|K^lle<l  wmp]K*d  in  a  decidual  layer,  w^hieh  must  l>e 
ineiscnl  l)eiT>re  tlie  cyst^s  appear.  On  laying  open  a  vesienlar  mass  all 
tmees  of  fcrtus  and  amniotic  sac  may  be  wanting,  or  there  may  he  a  ei>l- 
le*/tion  of  gelatinous  fluid  in  wdiich  only  tfie  remains  of  a  feet  us  itr  nm- 
bilicid  cord  are  found.  In  other  canes,  jiarticularly  when  all  the  villi  are 
not  affected  J  the  ftetus  may  be  present,  its  development  corresponding  to 
the  period  of  pregnancy  at  wdiich  its  death  occurred. 

Pathology",  When  the  entire  chorion  is  involved  the  disea^  u 
class^^'d  as  completje,  and  such  is  the  usual  form  when  the  dcgenemtion 
begins  early  in  pregnancy.  If  the  affection  does  not  l>egin  until  there  ha^ 
been  some  atrophy  of  the  villi,  we  have  the  ^mrtial  variety,  which  usually 
is  confined  to  the  neighborhood  of  the  placental  site.  The  extent  of  the 
chorion  involved  determines  the  fate  of  the  child,  there  being  ca?cs  in 
which  only  a  few  cotyledons  of  the  placenta  are  diseased  and  the  child's 
health  unaffected* 


k 


ANOMALIES  AND  DISEASES  OF  THE  F(ETAL  APPENDAGES  309 

There  is  some  discussion  as  to  the  pathologic  role  played  by  the  different 
tissues  of  the  villus.  A  normal  viUus  consists  of  a  stroma  made  up  of 
mucoid  tissue  continuous  witli  that  in  the  umbilical  cord  ;  upon  this  are 
two  layers  of  cells,  of  which  the  outer  comes  in  contact  with  the  decidua, 
and  is  known  as  the  syncytium.  Virchow  considers  hydatidiform  mole 
to  be  the  result  of  hypertrophy  and  degeneration  taking  place  in  the 
stroma  of  the  villus,  i.  €.,  it  is  a  myxoma  of  the  chorion.  While  the 
majority  of  writers  seem  to  agree  with  Virchow,  several  recent  French 
and  German  observers  have  called  attention  to  changes  in  the  cell-layers, 
and  throw  considerable  light  upon  the  mode  of  behavior  of  certain  of 
these  neoplasms.  L.  Ouvry  states  that  there  are  marked  proliferation 
and  degeneration  of  the  cellular  layers,  so  that  upon  the  walls  of  the 
larger  cysts  may  be  seen  bud-like  outgrowths  maae  up  of  the  elements 
of  the  syncytium  and  deeper  layer ;  where  the  vesicles  come  in  contact 
with  the  uterine  walls  these  processes  are  more  pronounced  than  in  the 
depths  of  the  neoplasm.  There  are  other  investigators  who  go  so  far  as 
to  say  that  the  morbid  processes  are  confined  to  the  cellular  coverings  of 
the  villi. 

VeMcular  Mole  and  Malignancy,  In  most  instances  the  mass  of  degen- 
erated villi  is  limited  by  the  decidua  and  uterine  wall,  but,  even  in  small 
moles,  it  is  not  uncommon  to  observe  that  the  decidual  envelope  has  been 
thinned  in  spots  by  invasion  of  the  vesicles.  Cases  have  been  reported 
in  which  the  muscular  tissue  of  the  uterus  was  eroded  and  large  vessels 
}>enetrated,  so  that  fatal  hemorrhage  followed  removal  of  the  mole; 
also  uterine  rupture  and  fatal  peritonitis  have  been  known  to  be  pro- 
duced by  the  presence  of  the  neo})lasm.  It  is  pretty  generally  admitted 
that  deciduoma  malignum  springs  from  syncytial  cells  remaining  in  utero, 
and  hydatidiform  mole  is  now  recognized  as  one  of  the  most  potent 
predisposing  causes.  Veit  maintains  that  there  is  some  unknown  patho- 
logic condition  connected  with  pregnancy  underlying  both  vesicular  mole 
and  deciduoma  malignum.  Thus,  there  seem  to  be  both  benign  and 
malignant  moles,  and  the  majority  of  the  cases  of  deciduoma  malignum 
have  a  previous  liistory  of  vesicular  mole. 

Etiology.  The  causes  of  vesicular  mole  are  not  known ;  both  a 
fietal  and  a  maternal  origin  have  been  suggested,  but  the  weight  of 
authority  at  present  seems  to  incline  toward  favoring  a  maternal  causation, 
considering  the  death  of  the  foetus  as  secondary.  Syphilis  and  tuberculosis 
are  mentioned  among  the  predisposing  causes.  \  irchow  considers  the 
primary  factor  to  be  disease  of  the  decidua.  In  most  cases  the  mother 
is  a  multipara  and  over  thirty  years  of  age. 

Symptoms.  The  symptoms  usually  show  themselves  before  the  tenth 
week,  and,  associated  with  the  evidences  of  pregnancy,  there  may  be  the 
following  signs : 

A.  Bloody  Discharge  from  ihe  Uierns.  This  is  the  most  common 
sign,  being  present  in  two-thirds  of  all  the  cases.  The  hemorrhage  ap- 
pears without  warning,  and  is  frequently  repeated  :  each  attack  of  flow- 
mg  usually  is  followed  by  a  pinkish,  watery  discharge  of  fetid  o<lor. 

B.  THsproporiionate  Size  of  the  Uteres.  When  the  disease  is  of  the 
complete  vanety  the  uterus  may  be  much  larger  than  oorres]>on(ls  with 
the  period  of  pregnancy;  but  although  the  uterus  may  l)e  as  large  as  at 
the  fifth  or  sixth  month,  no  evidence  of  the  presence  of  a  foetus  can  be 
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obtiiine<l  eitlier  by  palpation  or  aui^cultatiou.  The  inereafie  la  sit*?  may 
be  rajml,  and  the  uterus  then  remain  stationary,  owing  to  the  death  r»i" 
the  fa^tus;  wlien  the  tJegeneratiun  is  partial  there  may  be  no  increaj^^t) 

f.\  fliange  in  the  Phi/Hival  Chm'actmdic^  of  the  (•(erutt.  In  well- 
markcxl  ensues  tlie  utiTUs  may  have  a  doughy  feel^  and  occaisioaaily  iu 
outh'ne  h  irregular, 

/>,  DUckfityc  of  Imefe.  This  is  a  pathognomonic  sign,  buti  uok- 
tunately,  rarely  is  present  until  the  pnxiesis  of  expulsion  1ms  Ix'gun- 

The  almost  constant  dmin  from  the  uterus  produees  marked  numia 
and  debility ;  pressure  may  caurM?  hepatic  and  renaJ  insufticitticv^  ami 
there  may  be  eonsidenible  alxlnminal  pain.  Frequently  the  gitiml 
ai^tjMX^t  of  the  jMtieiit  suggests  the  presence  of  malignant  dWai^e. 

PRfMixosLS, — Fi>r  ihe  ehild  the  outlook  is  very  dark,  both  nn  arci:>uni 
of  impairmeiit  of  nutrition  and  its  early  expulsion ;  it  is  very  nire  inr  * 
large  mole  to  lie  retained  beyond  the  sixtli  month*  There  are  seviral 
instances  recorded  in  which,  in  a  twin  pregnancy,  only  one  chorion  wju^ 
affected  and  (tnc  child  was  deliveretl  viable.  For  the  mother  ihe  dyiigi'n^ 
are  benvirrhage  ujid  iuibetion^  as  well  as  the  jiossibility  of  uterine  nipUtre 
or  subsequent  tuidipiant  disease.  In  some  cases  portions  of  the  moli? 
have  remained  within  the  uterus  during  many  months,  giving  rifie  tcin?- 
peated  hemorrhages,  and  rendering  the  patient  liable  to  septic  inft^'tion. 
When  the  disease  is  so  slight  that  tlie  health  of  neither  mother  mr 
fcetus  h  affected  the  question  of  pnignosis  does  not  come  up,  m  thr 
diagnosis  is  not  even  suspectetl, 

DiAGNC^if^,^ — Until  the  stage  of  expulsion  the  diagnosis  of  liydatitlifom) 
mole  may  lie  extremely  difficult,  owing  to  the  absence  of  signs  of  prt^- 
nancy.     The   enlarged    uterus,   together  with    irregular   flowing  and  i 
cachectic  appearance,  suj^ests  the  presence  of  an  intra-uterine  tumur; 
this  is  ]>articularly  the  case  when  the  fiyraptoms  develop  near  the  j>erio(l 
of  the  menopause.     Exploration  of  the  uterus  may  he  necessary  bcfiire 
the   diagnosis    can  l>e  made.     If  the  diagnosis  of  pregnancy  is  cln^tt 
hydatidiform  mole  must  be  distinguisht*d  from  hydramnion,  twins,  ami 
normal  pregnancy  with  symptoms  of  threatened  al>ortion.     In  hydram- 
nion  the  symptoms  do  not  belong  to  the  early  periods  of  pregnancy,  and 
fluetuatiof)  or  billot temcnt  may  be  obtainHJ,   although    it  must  be  re- 
membered that  in  iMith  affecti*ins  all  evidences  from  the  foetus  may  l>e 
wanting.     Twin  prf^gnancy  has  nothing  in  comm<in  with  vesicular  mole 
except   the  uterine  enlargement  ;  as    alxirtion  is    common    in    crises  of 
mole,  only  the  pmgress  of  es'cnts  will  show  the  c<indition  of  the  ovum. 
unless  throngli  tlie  dilatctl  cer\nx  some  of  the  cysts  may  be  felt.     More 
Mailden  states  that  l>efore  the  fourth  month  it  is  usually  impossible  to 
ditferentiate   myxomatous  degeneration  of  the  chorion  from  a  normal 
pregnancy. 

Treatment. — When  the  diagnosis  is  established  the  indication  is  to 
empty  the  titenis  at  once,  for  the  chanct^  of  saving  the  cliild  are  so  ex- 
tremely small  that  it  is  unjustifiable  to  exfxji^e  the  mother  to  further  risk. 
Tlie  cervix  may  be  dilated  with  steel  dilators  or  the  Barnes  bags,  and 
then  the  finger,  aidc<l  by  the  long-handled  alwirtion  forceps,  should  W 
use*!  for  the  rt^moval  of  the  neopla^nj.  In  s^ime  t^scs  the  entire  hand 
18  introdticed  within  the  uterus,  but  the  danger  of  rupturing  a  thin  wall 
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most  be  remembered^  and  all  intra-uterine  manipulation  must  be  gentle. 
It  is  a  good  plan  to  make  eounterpressure  over  the  abdomen  while 
irorking  within  the  uterus.  As  the  great  danger  is  hemorrhage,  which 
cannot  oe  controlled  until  the  uterus  is  firmly  retracted,  the  cysts  must 
be  cleared  out  rapidly,  followed  by  the  use  of  hot  irrigations  and  hypo- 
dermatic injections  of  ergot.  The  curette  is  a  dangerous  instrument,  as  it 
may  readily  perforate  the  uterine  tissues ;  but  its  use  is  sometimes  neces- 
aary  when  the  cysts  are  imbedded  in  the  decidua,  for  thorough  removal 
undoubtedly  diminishes  the  risk  of  subsequent  deciduoma  malignum. 
The  liability  to  septic  infection  calls  for  strict  asepsis,  during  the  abor- 
tion as  well  as  afterward. 

Anomalies  op  the  Placenta. 

At  the  end  of  pregnancy  the  placenta  is  an  oval-shaped  mass  measur- 
ing two  to  three  centimetres  in  thickness  at  the  site  of  the  insertion  of 
the  cord,  and  having  a  diameter  of  from  sixteen  to  eighteen  centimetres 
across  its  widest  portion  ;  its  weight  is  about  one  pound. 

Aamnalies  of  Size.     The  thickness  of   the  placenta  generally  is  in- 
versely proportionate  to  its  extent.     In  rare  instances  a  thin  placenta 
extends  almost  entirely  around  the  amniotic  sac,  owing  to  a  persistence 
of  all  the  chorionic  villi ;  such  a  condition  constitutes  placenta  membra- 
weea,  A  large  placenta  usually  accompanies  a  large  foetus,  and  vice  versa. 
Pheenta  Marginata.     In  this  variety  of  placenta  the  membranes  do 
not  cover  the  entire  foetal  surface,  but  leave  a  margin  which  may  l>e  the 
M>t  of  numerous  bliKxl-clots,  or,  later,  be  marked  by  a  circular  whitish 
hand;  a  healthy  placental  zone  may  develop  just   Ixjyond    this  band. 
Sometimes  the  edge  of  the  placenta  appears  as  if  slightly  turned  up  ;  the 
Semiplacenta  circumvaJlata  is  applied  to  this  condition.     Afler  studying 
fflany  specimens,  G.  Klein  concludes  that  pla(»enta  marginata  is  the  result 
of  a  thickening  of  the  margin  of  the  deiMdna  reflexa,  caused  by  inflam- 
nution.     Placenta  marji^iiiata  probably  dates  from  the  beginning  of  preg- 
nancy and  may  interfere  with   the  development  of  the  foetus,  or  even 
cause  abortion.     J.  W.  Williams  classes  this  condition  under  tlie  head  of 
placental  infarcts,  the  whitish  band   l)eing  fibrinous  and  re[)resenting  the 
final  modification  of  the  etfused  blood. 

Anomalies  of  Position.  The  normal  situation  of  the  j)lacenta  is  in  the 
upper  segment  of  the  uterus ;  attachment  extending  below  the  level  of 
the  retraction  ring  constitutes  placenta  prajvia,  the  features  of  which  are 
elst» where  described. 

Anomalies  of  Shape.  Instead  of  iK'ing  oval,  the  outline  of  the  pla- 
centa may  be  very  irregular,  in  rare  cases  even  crescent ic  or  horseshoe 
ahapeil.  When  several  cotyledons  are  excessively  developed  the  placenta 
is  said  to  he  multilobular.  ITsually  the  cord  joins  the  centre  of  the  pla- 
centa;  when  it  is  inserted  at  the  margin  a  Ixittlvdore  jtlacenta  results. 

Moltiple  Placenta.  There  may  be  two  ])hicental  masses  of  almost 
equal  size  or  there  may  be  accessory  placentie  consisting  of  only  a  lew 
cotyledons — placeiitce  fiu<*cenfuriaia^.  The  ac(;cssory  phicenta?  are  connec^ted 
by  a  bridge  of  membranes  U|K>n  which  run  the  vessels  from  the  uinl)ih'cal 
cord.  Placenice.  npurUe  are  groups  of  villi  having  no  relati<m  with  the 
maternal  blood-stream.     Accessory  placentte  have  great  clinical  impor- 
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tance^  as  a  physician  unkiiowiiicply  irmy  lt?iive  pliit-riital  tls^iu'  within  the 
uterus  ami  expirse  fii.s  patient  to  the  *l:iJiger:H  f»f  heinorrhii^t'  and  w?p«ih, 
l\\  afW  tlio  delivery  of  the  plaeenta,  the  membmneH  appttir  torn  away 
near  the  p]ac*4:nital  marg^in,  they  should  \w  was^Uecl  and  held  up  to  the 
liirlit  in  fmler  to  see  if  they  coutain  the  [wrtlons  of  ruptui^  veisi^eli*  run- 
ning to  an  aeeesgon'  phicrenta :  the  h^ai?t  indication  cnlb  for  maniiiil 
exploratiou  of  the  uterine  cavity, 

DisKABES   OF   THE    Pl.AOENTA. 

Infarcts  of  the  Placenta.^  The  iollowing  varietic&  of  infarcts  are 
nientionwl  by  Williams  : 

1.  Small  whiti,sh  area^^,  of  slight  depth,  upon  the  fcetal  or  maternal 
surface  and  s*harply  marked  off  tVoni  the  surrounding  plaeental  tis^sue. 

2.  Wedge-sihaptH]  or  riiunde^j  areasi  s^een  on  aeetion  of  the  placenta  and 
presenting  a  vvhitisfi  tihrinuu??  appearanee, 

3.  One  or  niore  eotyledf ins,  sometimes  the  greater  portion  of  the  oi^n 
convert^il  luUi  a  pale,  white^  dense  fibnuis  mti^s. 

4.  A  rim  of  whitisli  or  yellowish-white  material  extending  for  a  varr- 
ing  distance  around  the  margin  of  tlie  Retal  euriace  of  the  plaoenta — 
plmien in  ma rfim ftta, 

5»  Pinkish  or  briek-dui^t  colored  masses,  solid  and  irregidar  in  shape, 
of  varying  size^  and  most  marked  on  the  maternal  surtace,  Tlu^e  anr 
known  as  red  infarcts.  Lt^s  frequently  there  may  he  found  dark-red  or 
blackish  an?aa  seatteretl  through  the  phieenta.  These  bhK>d'nxas.^s  are 
sepanited  from  the  plac^nital  tissue  by  a  capsule  of  fibrinous  material, 
and  also  are  known  as  red  iufan.*ts,  but  more  commonly  are  spoken  of  as 
apoplexy  of  the  phioenki ;  their  pathology  is  not  the  siune  as  that  of  die 
brick-dust  colored  areas. 

Frequency  of  Placental  iNFAm^rs.  (Plate  XXL)  Williams 
found  that  every  one  of  tlie  five  hnndi-ed  placenta?  examintKl  c<>ntaine*l 
infarcts,  although  sometimes  only  of  microscopic  size :  in  63  per  cent, 
of  tlie  eases  the  infiircts  measured  f>ue  cent! met i"e  or  more  in  diameter, 

Pathoix^^y.  In  most  crises  the  white  infsm^ts  represt^nt  the  later 
stages  of  the  re<i :  the  pink  ones  owe  their  ei:>lor  to  the  entauglemeni  of 
Fed  giobides  within  the  meshes  of  the  fibrin.  On  section  an  infarct  pre- 
sents a  variety  of  appc^anmees*  Some  of  the  white  one-^  show  almost 
nothing  but  fibrin,  except  perhaps  a  few  degenerate*!  cells  in  the  centre; 
in  tethers,  villi  may  be  made  out,  but  in  a  m<*re  or  less  dcgtnienitiM:!  state. 
A  few  of  the  white  infan^ts  show*  nu  tmce  of  fibrin,  but  are  made  up  of 
th^genenitod  villi  pressed  into  u  n»ass» 

The  exact  p^oct^sst^s  which  pnKluce  infiircts  are  still  sul>j(*t*ts  for  diseus- 
siom  W^il Hams  comes  to  the  same  a>nelnsions  a^t  Aekermann,  E^ien,  and 
otheiB  that  the  changes  first  take  place  in  tlie  vessels  of  the  villi,  and  ar€ 
in  the  nature  of  an  endarteritis  und  periarreritis^  whereby  the  lumen  of 
the  vessels  is  narnnved  orolditenited:  this  pn>duces  a  coagttlation*necn*t^i.^ 
of  tlie  cellular  layers  covering  the  villus  and  leads  to  tH>agulation  of  die 
maternal  bkxxl  lying  in  the  uitervilhms  spaces*  StefK^ck,  on  obs4.*rvint|: 
jso-ealled  decidmd  cells  In  the  et^ntre  of  many  infarctSj  considered  that  die 

>  A(ljipt4?(l  from  nrlfclo  by  J  WlitirfdEe  WHtUtns  in  Amfrlmii  HJoumjii  of  Olislt*t rt(»,  Jatie,  1«W, 
cntltlcdj,  "  The  Frccniency  nnd  SjjfnUirjinci.^  of  Infarcts  of  tb«f  Pluci^iita^  BA8€iI  upon  Micrdii^|itc 
l^tt^ily  of  Five  Hunnreii  Cotisfrutivc'  Piiic«tilfla," 
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process  had  its  beginning  in  excessive  proliferation  of  the  decidual  cells 
which  grow  up  about  the  villus  and  check  nutrition :  in  the  depths  of  the 
placenta  these  cells  are  supposed  to  come  from  the  septii  penetrating  the 
organ  from  the  maternal  decidua.  Steffeck  considers  that  the  arterial 
changes  are  secondary  and  not  always  present.  Veit  suggests  endome- 
tritis as  the  primary  cause.  Williams,  while  not  denymg  StefiFeck's 
conclusions  to  be  applicable  to  some  cases,  thinks  that  tlie  so-called 
ilecidual  cells  are  not  mat^ernal  but  foetal  in  origin.  The  only  explanation 
oiTercd  for  those  infarcts  which  contain  no  fibrin  is  that  thrombosis  has 
plugged  certain  vessels  in  the  maternal  decidua,  so  that  the  blood  is  shut 
off  from  a  limited  area  in  the  placenta ;  the  pressure  in  the  surrounding 
portions  compresses  the  villi  lying  in  the  affected  region  into  a  mass 
which  soon  begins  to  show  evidences  of  degeneration.  Nothing  very 
conclusive  can  l)e  siiid  concerning  the  dark-red  and  blackish  infarcts, 
except  that  they  are  the  result  of  processes  other  than  those  mentioned. 
Owing  to  the  fact  that  in  many  cases  these  infarcts  appear  to  be  sur- 
n>unded  by  a  capsule  of  fibrin,  it  has  been  suggested  that  they  are  the 
result  of  a  fresh  effusion  of  blood  into  a  previously  formed  infarct;  there 
seem  to  be  pathologic  findings  which  warrant  such  a  conclusion.  In  the 
centre  of  some  infarcts,  especially  the  large  pink  ones,  there  may  be 
found  cavities  containing  thick,  grumous  material  resembling  pus ;  the 
presence  of  these  cavities  led  the  older  observers  to  the  opinion  that 
placentitis  was  the  underlying  factor  in  the  production  of  infarcts. 
Microscopic  examination,  however,  shows  that  the  material  is  not  pus, 
l)Ut  cellular  debris  and  softened  thrombus.  In  other  infarcts  the  cellular 
contents  may  degenerate*  and  a  cavity  filled  with  fluid  be  the  result ;  by 
this  process  cysts  of  the  placenta  are  formed. 

F>iOLOGY.  But  little  is  known  of  the  causes  underlying  infarct- 
formation  in  the  placenta.  There  is  no  evidence  of  a  bacterial  origin, 
and  they  are  found  so  often  in  non-syphilitic  women  that  specific  disease 
c»annot  be  an  important  (»leniont.  Albuminuria  is  given  as  a  c^iuse,  partic- 
ularly of  placental  apoplexy,  and  there  seems  to  l>e  a  decided  relation 
between  the  two  affections.  Cagny  found  red  infarcts  in  one-third  of 
the  albuminuric  cases ;  Martin  noted  infarcts  in  47  |x?r  cent,  of  women 
having  albumin  in  their  urine,  and  in  67  ])er  cent,  of  these  the  children 
were  born  dead  or  imperfec^tly  developiMl.  Exactly  how  albuminuria 
prcxluces  the  infarcts  is  not  known.  Infarct-formation  is  not  par- 
ticularly marked  in  cases  of  acute  eclampsia,  owing  perhaps  to  the 
brief  duration  of  the  disease.  Moderate  degrees  of  infarct-formation 
are  to  be  regarded  as  signs  of  senility  of  the  placenta,  and  are  anal- 
ogous to  the  changes  taking  place  in  the  villi  of  the  chorion  at  an  earlier 
peritnl. 

Effect  upon  Fcetus. — ^The  moderate  degrec^s  of  infarct-formation 
have  no  effect  upon  the  fietus,  but  extensive  int(?rference  with  the  fimc- 
tion  of  the  placenta  would  result  in  fa?tal  d(»ath.  As  has  Immmi  pointed 
out  under  Toxaemia,  albuminuria  is  a  frequent  aec^ompanimont  of  ant^>- 
intoxicration,  and  in  those  cases  in  which  the  fietus  dies  and  infarcts  are 
found  in  the  placenta  it  is  probably  the  toxic  state  of  the  blood  rather 
than  the  local  condition  which  pnKluces  the  bad  result. 

Diagnosis  and  Treatment. — Slijrht  infarct-formaticm  displays  no 
symptoms.     If  the  condition  leads  to  fiptal  death,  symptoms  of  alK)rtion 
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develop.     Tlie  treatment  c<-)n!5iis*t.s  in   relieving   toxic  couditions  and  in 
emptying  the  iiteriLs  after  the  deatli  of"  the  fcetiiJ^  h  a.ssurei!. 

Calcareous  Degeneration  of  the  Placenta.  On  fKL^sing  ttu^  tinger  over 
iIk*  niatiTrial  siiriaef  of  tiie  plaet*nta  small  s;in<l'like  lwKltt*?f  oflen  may  l>e 
te !  t ,  w  h  i e h  ei  n i ?!ii t^t  ti f  ca I e i e  o r  magii esic  ea  rl x » n a tes  or  p h on jihates*  So n i e- 
times  Hr\s€^  grains  art*  aggregatcHl  into  neiHlle?^  or  small  plates,  J.  \\\ 
WillianLs  states  that  in  examining  infun^t^  it  was  ei»mmon  to  find  in 
them  <le[K»sit^  nf  ealearwats  material,  S4>  prt>bahly  this  dt^^neration  visually 
is  secondary  to  <lepi?iits  of  tilirin  ;  it  is  without  jKLtholo^^je  importance. 

Fatty  Degeneration.     Fatty  degeneration  may  U*  ol>served  in  small  i 
ari'iks J  particularly  in  those  situatc<l  near  the  margin  of  tht^  placenta.    The 
csiuse^  are  not  known,  bnt  the  degeneration  proliahly  is  secondary  to 
other  pn ►cesses,  such  ii^  infarct-torniation. 

Tumors  of  the  Placenta.  I'hese  are  quite  uncommon  ;  Albert  collected 
all  repoited  cases^  which,  tiJgether  with  four  of  his  own,  amounted  to 
forty,  Tlie  tumors  I'^uisisted  of  myxomata,  adenoiiiata,  antl  sarwmata, 
Diagnusis  Wforc  laljor  usually  is  im[>«>ssible ;  a  rapidly  growing  tumor 
miglit  lead  to  expulsion  of  the  feet  us  and  retention  of  the  placenta. 

Cysts,  CystA  arc  i^rcqnently  found  on  the  tcetal  surface  of  the 
placenta  in  the  neighborhood  of  the  inwrtion  i>f  the  con! ;  they  rarely 
are  li^  largi?  as  pigeons'  eggs.  The  c.*t  in  tents  may  Iw  clear  and  gela- 
tinous or  Ijrown  and  water)*.  Most  olKserverss  (^insider  that  placental 
rysts  arc^  the  rt^snlt  of  degeuenition  taking  place  in  infarcts,  bnt  Peiser 
recently  ha^  demonstnitecl  that  eyst*^  may  de\elop  as  a  result  of  liqueiac-| 
tion  of  the  cells  (X>vering  the  villi  ;  thesfi  cellular  elements  are  quite  frt^- 
qiiently  pre^nt  in  the  ccntn*  of  an  infan^t. 

Placentitis,  By  tins  term  is  meant  inrtammatiim  of  the  placenta^ 
altln>ugh  the  organ  never  shows  nurli  signs  as  re<lncsSj  swellings  and 
formation  of  new  vessels.  The  main  changes  consist  of  modificatton 
of  the  connective  tisi^ue  surrounding  the  vessels,  prtHlucing  a  condition 
analogotis  to  that  found  in  the  liver  or  kidneys  of  an  adult.  The 
placenta  may  Ixvomc  indnnitcd  and  adhcn^  firmly  to  the  uterine  walk. 
l>clore  speaks  of  n  Imcterial  placentitis,  which  he  a^^erihes  to  the  passage^ 
of  bacteria  thmugh  the  placenta  to  the  fretus*;^  as  we  know  that  miciTi- 
organisms  can  reach  the  icetns  by  that  route ;  he  even  tlivides  the  affec- 
tion into  decidual  itii*  and  villositis  aeeording  to  the  parts  involved.  The 
cliangesseem  tn  be  much  the  same  as  thcise  dcs<TihcHl  under  Infarcts,  and 
the  pnipriety  of  eni|iloyjng  a  term  implying  in  flam  mat*  jr\^  proeesBcs  may 
well  be  quest  ill u<Hb 

Syphilis  of  the  Placenta.  Tlie  claBsic  description  given  by  Fraenkel  iu 
1873  still  expresses  most  of  our  knowle<lge  on  this  subject  ;  be  makes 
the  f4>l  I  *  J  w  i  n  g  stat  e  m  en  t  s : 

L  When  the  di>ieaf?e  has  Ix^n  tmnsmitted  from  the  father  the  principal 
lesion  is  hypertrophy  of  the  villi, 

2.  When  the  mother  is  iniccteil  with  gyphilis  the  placenta  is  degen- 
erates! and  the  ffctns  diseasf^l  ;  the  villi  are  filled  with  tatty  granules,  the 
vea^els  are  obliterated  and  their  epithelial  eovcriug  is  thickened  or  absent* , 

3.  If  the  mother  is  infected  during  tfie  generative  act  at  the  same  timf~ 
as  the  ovnm,  syphilitic  foci  will  often  develop  in  the  maternal  placenta. 

4.  If  the  mother  is  syphilitic  l>efore  craiceptian,  or  becomes  so  shortly 
after,  the  placenta  is  svplrilitic  in  about  oO  per  cent,  of  the  cases. 
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5.  If  the  mother  is  not  infected  until  after  the  seventh  month  of  ges- 
tation, both  foetus  and  placenta  wholly  escape. 

fi.  Infection  of  the  foetus  during  delivery  has  not  been  proved. 

Bonet  states  that  under  the  microscope  various  lesions  are  observed, 
8Qch  as  hemorrhagic  foci,  thrombosis,  >vbite  infarcts,  and  fatty  degener- 
itioD.  The  veseds  show  thickening  of  their  walls  and  diminution  of 
tbeir  calibre. 

Pinard,  Lapage,  and  Schwab  call  attention  to  a  marked  increase  in  the 
weight  of  the  placenta  in  proportion  to  the  weight  of  the  foetus.  Pinard 
ooobiders  this  hypertrophy  to  have  a  certain  diagnostic  value. 

Anomalies  of  the  Umbllical  Cord. 

The  anomalies  of  the  cord  embrace  variations  in  length  and  placental 
ioaerdon,  coils,  knots,  exaggerated  torsion,  stenosis  of  vessels,  and  navel- 
eofd  hernia. 

Lmi^th.  The  length  of  the  cord  averages  from  fortv  to  sixty  centi- 
metres, but  there  are  instances  in  which  the  length  was  diminished  to  ten 
centimetres  and  increased  to  three  metres. 

Shortness  of  the  cord  may  be  absolute  or  relative :  relative  shortness  is 
produced  by  coils  about  the  foetus,  and  dystocia  may  be  the  result,  the 
presenting  part  being  hindered  in  its  descent  or  making  rapid  retrograde 
movements  after  each  uterine  contnietion.  During  labor,  if  a  short  cord 
does  not  rupture,  it  may  cause  uterine  inversion  or  detachment  of  the 
placenta. 

When  the  cord  is  unusually  long  there  is  a  predisiK)sition  to  funis 
presentation  and  prolapse :  a  loop  may  become  caught  around  the  foetus ; 
w  instance,  between  the  buttocks  in  a  breech  presentation,  and  relative 
shortness  result. 

biertion.  In  some  cases  the  cord  terminates  in  the  membranes,  between 
^ich  the  vessels  continue  their  course  to  the  phieenta — hisertio  vela- 
^nentom.  In  such  a  relation  there  is  (lanp:tT  that  the  vessels  may  l)e 
"iptured  during  labor,  and  unless  rapid  deliverv  follows  the  child's  life 
be  lost 

Coils.  It  is  common  for  the  cord  to  be  coiU'd  once  or  twice  about 
the  child's  neck :  nine  turns  have  boon  noted  by  Braun.  When  the 
*^>iling  is  sufficient  to  produce  relative  shortness  of  the  cord  there  is 
tianj^r  that,  during  descent,  a  fatal  stranirulation  of  the  tissues  may  result, 
^oilinjr  is  most  dangerous  when  the  cord  is  about  the  neek  in  a  l)n'eeh 
labi)r,  as  the  constriction  cannot  be  released  until  late  in  the  delivery.  It 
j|as  l)e(»n  suf^ested  that  a  eoil  niijrht  be  drawn  ti^ht  enoutrh  around  a 
hnib  to  priKluee  amputation,  but  it  is  probable  that  the  eases  of  so-ealled 
•*P>ntan(H)us  amputation  are  the  result  of  eonstrietion  by  amniotic  l)ands, 
JJ»r  U't'ore  the  c»ord  could  be  made  sufficiently  tense  to  cut  through  the 
m^l  tissues  the  circulation  in  the  umbilieal  vessels  wouhl  he  shut  off 
anudejith  of  the  foetus  take  place.  Coils  are  said  to  oeeur  more  fre(|uently 
^hen  the  children  are  males  and  in  nndti|)am\ 

Knots.  A  knot  may  result  if  the  fo»tus  \h'  passed  tlirouirh  a  twisted 
''^Pof  the  cord;  several  knots  may  be  produee<l  in  this  way,  the  favoring 
"'^futions  being  a  long  cord  and  exe<*ss  of  li(|uor  amnii.  If  tiie  knot  is 
^"»)  there  may  be  atrophy  of  the  jelly  of  Wharton   at  that   point ;    in 
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n^ecnt  eases  the  tissues  of  tht*  cord  are  usually  unchanged] .     It  h 
tx>iiimon  ihr  the  knot  to  he  [ml  lot  I  uy^Ui  eniKi^h  U*  viit  off  the  fin-ubtitu 
in  tile  ve?iSeL'5j  siucl  the  i^etalinuus  maleriiii  nets  as  an  effieieut  j>riotecdtn 
at  leas^t  for  a  time.     In  twin  piVicnaiuic*^,  when  ttie  ehiklren  are  in  tl 
same  amnioti*^  sae  the  tw*>  t^mls  may  V»oeimK'  united  in  hi  firm  n  hn 
that  the  fleatli  i^t*  Ijotli  ehikiren  may  resuh. 

Torsloii.  The  c*unl  norniaily  disjilays  an  apparent  twisting  fmin  left 
to  rigiit,  and  oee^Lsionally  tiiei\'  is  an  aetnal  tcu-sion,  whieh  luav  W  m 
extreme  that  the  ves^isek  are  ahiiost  nhliterated.  Thn^-  hundm!  ami 
eiglity  twists  have  heen  observal.  The  seat  of  the  turhinn  h  usually  at 
the  umbilicus,  and  very  Si^dom  at  the  centre  of  the  ami  or  ncartlie 
plaeentAp  The  tcjetus  is  fi^iuid  dead  in  all  ea^*.s  of  [)r*MiounfH\]  tot^ioii, 
and  the  exl.^^^*^ive  twistitjg  is  rts^^-ognizetl  a*>  a  [ wi^t -mortem  elmng*,  wl 
not  a,s  the  eaii><e  of  tiie  latalitv- 

Stenosis  of  Vessels,  In  eertain  cords  the  calibre  uf  the  vein  y  dimiu- 
ished,  m  that  greiit  dilatatit>n  may  take  place  in  that  portion  Ijetvrt'tinJtf 
aeat  of  con^tri(*titm  and  the  plae^^^ntu  ;  hydnininios  and  redema  of  the 
plat^enta  may  be  the  result.  In  cases  of  f^yphiHtic  inteetion  of  thefanu^ 
the  vessels  of  the  eonl  may  W  surrounded  with  a  dej>osit  of  eoniiftlimJl 
tissue.  V 

KaTel-eord  Hernia.     Ry  tliis  i^  meant  pn^trusion  of  s»»nie  t)f  tlicffni- 
tent*i  of  the  alxlominal  mvity  at  the  point  of  insertion  of  the  iinil»ilH3il 
cord.     It  is  the  result  of  arrested  endjryonic  devehvpment^  and  umAW 
is  ass*>ciated  with  other  defoniutic?;,  s^uch  as  atrc^sia  of  the  n^luni.    Tlic 
contents  of  the  ij^ie  arc  usually  omentum  and   intestine,  but  any  of  l^*' 
abdominal  vis<.^eni  may  h^  addc^L 

Treatment.  During  the  separation  of  the  cord  a  dry  drc^hig  sii*s^ 
be  applied  ^vith  siuificient  pressure  to  prevent  pnitnij?ion  of  the  hemis% 
While  the  opening  is  closing  by  gnmulation  strict  asepsis  ma  si  bt>^ 
served.  The  best  tr(}aitment  is  the  ojXTative,  and  sliould  l>e  t^arrieJ  o^ 
immediately  nfh/r  birth.  Under  liqjht  t-hloniform  amesthesia  the  cord  *•* 
its  ojve rings  are  n*move<l  by  an  elliptical  incision  ;  adhesions  are  i^pani-'^' 
and  the  layers  of  the  alxlominal  wall  are  br^mght  together  by  cat^^ 
KUture  e}i  Uar/e  ;  one  or  two  th  ro  ugh -an  d-th  rough  sutures  of  silk  w« 
gut  may  be  intnKlueed  first. 


CHAPTER  XIV. 

PATHOLOGY  OF  THE  FOETUS. 

ANOMALIES. 

Under  malformations  are  included  all  imperfect,  deviating  formations 
of  the  entire  body  or  its  parts  wliich  can  be  attributed  to  malposition  in 
the  uterus  or  deviation  from  normal  intra-uterine  development.  Those 
minor  deviations  of  development  which  occasion  no  marked  change  of 
form  and  no  disturbance  of  function  are  simple  anomalies.  Those  mal- 
formations which  produce  remarkable  deformity  of  the  body  are  monsters. 
Of  these  there  are  three  great  groups:  1.  Monstra  per  defectum.  2. 
Monstra  per  excessum.  3.  Monstra  per  fabricam  alienam.  These  are 
again  divided  according  to  origin  and  according  to  outward  resemblance 
into  a  large  number  of  subdivisions. 

'        Monstra  Per  Defectum 

Are  malformations  characterized  by  lack  of,  or  incomplete,  development. 
1.  The  defect  is  the  principal  characteristic:  simple  anomalous  formation. 

A.  Absence  or  stunting  of  large  sections  of  the  body. 

1.  Amorphus,  Acardiacus  amorphus;  a  formless  mass  covered  with 
skin. 

2.*  Mylacephalus:  Vertebrae,  ribs,  and  pelvis  present;  no  heart;  ex- 
tremities indicated;  also  head,  by  a  lump. 

3.  Acephalus  (Plates  XXII.  and  XaIII.)  :  Abdominal  portion  of 

body,  with  one  or  two  extremities,  and  various-sized  portions 
of  vertebrse;  occasionally  with  upper  extremities,  and  a  rudi- 
mentary head.  When  present,  the  thorax  is  open  anteriorly; 
the  heart  is  always  absent.  Other  internal  organs  are  present 
or  absent. 

4.  Acormus,  bodyless  (Figs.  220,  221,  222).     Head  with  imper- 

fect brain.     Cord  inserted  in  vicinity  of  throat. 

B.  Absence  or  stunting  of  separate  parts. 
a.  Head. 

1.  Acrania  (Plates  XXIV.,  XXY.,  and  XXVI.):  Defective 

vertex,  usually  associated  with  anencephalus;  defective 
brain,  and  partial  defect  of  the  skin.  The  base  of  the  skull 
is  greatly  shortened.  Originates  through  snj)erficial  syne- 
chia of  foetal  head  and  amnion,  or  as  a  result  of  foetal  hydren- 
cephalocele.  Acrania  is  also  occasionally  associated  with 
pseudoencephalocele. 

2.  Hemicrania :  Frontal,  occipital,  and   parietal  bones  rudimen- 

tary. Brain  rudimentary  or  absent ;  in  the  latter  case 
usually  associated  with  pseudoencephalocele. 

3.  Microcephalus:  Brain  small  in  consequence  of  premature  ossi- 

fication of  skull  bones. 
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4.  Cretinismus :  Too  short  skull  base,  from  premature  ossification 
of  the  synchondrosis  sphcnobasilaris. 


Fig.  220. 


AcardiacuB  acormus.    (Babkow.) 

bt.  Rudiment  of  the  left  upper  extremity,    tr.  Rudiment  of  intestine,    o,  a.  a.  Arteries,    r.  Vein. 

r.  u.  Umbilical  vein,    v.o.m.  Omphalo-mesenteric  vein.    wr.  Urachus. 


Fig.  221. 


Fig.  222. 


Acardiaci  acorml.    (Ahi.feld's  Atlas.) 


5.  Cyclopia  (Plates  XXV IT.  and  XXYIII.) :  Both  orbital  fossae 
are  apposed  or  confluent,  or  there  is  one  eye  which  lies  in  one 
fossa  in  the  median  line.  In  the  higher  grades  the  ethmoid, 
nasal  septum,  and  vomer  are  absent.     The  optic  chiasm  and 
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Amyelie :  Greneral  or  partial  defect  of  the  spinal  cord;  origi- 
nates from  hydromyelocele. 
Absence  of  several  ribs  and  vertebne. 
el\ris  and  extremities. 

^melus  :  Absence  of  all  the  extremities. 

X^eromelus :  Malformation  of  all  extremities. 

I^Locomelus  (Plate  XXIX.  and  Fig.  224) :  Hands  and  feet 
rest  on  tlie  shoulders  and  hips. 

2^icromelas:  Abnormally  small  limbs. 

^^.brachius:  Absence  of  arms. 

X^erobrachius:  Defective  hands  and  forearms  on  normal  arms. 

^^dicrobrachius:  one  or  both  arms  too  small. 

^^lonobrachius:  Absence  of  one  upper  extremity. 

^Sympus  (Figs.  225  and  226),  Syren  formation:  Fusion  of 
lower  extremities;  pelvis  and  sacrum  wanting;  atresia  of 
urethra  and  rectum. 


Fro.  22&. 


Fig.  21K. 


fSyinpus  moDopuB.    Forster.) 


Strenoinelus.    (Sympua  apus.    For.ster.) 


O.  Apiis  (Fig.  227):  Lower  extremities  absent. 
X.  Monopns  (Fig.  228):  One  lower  extremity  absent.    The  cor- 
respouding  half  of  pelvis  also  absent  (prolapse  of  intestine). 
2.  Peropus:  Stunted  formation  of  one  or  both  lower  extremities. 
•3.  Micropus:  Lower  extremities  small. 
-Internal  organs,  intestines:  The  al)senee  of  entire  organs  is  com- 
mon with  malformations  of  head,  and  without  a  heart     It 
may  occur  without  these  anomalies. 
Absence  of  nose  in  cyclopia. 

Absence  of  lungs,  with  absence  of  diaphragm,  and  foetal  hydro- 
thorax. 
Absence  of  lips:  Acheilia. 
Absence  of  tongue:  Aglossia,  usually  with  agnathia. 
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Fio.  2ir 


Fig.  228. 


A  pus. 


Monopiis. 


Absence  of  gall-bladder;  the  ductus  hei)aticus  is  abnormally 
wide. 

Absence  of  one  kidney;  synclm>nous  compensatory  hypertrophy 
of  the  other. 

Absence  of  urethra,  with  cloaca  formation. 

Al)sen(»c»  of  urinary  bladder;  ureters  ojx?n  directly  into  urethra. 

Absence  of  one  or  both  ovaries. 

Absence  of  uterus. 

Absence  of  one  or  both  tubes. 

Absence  of  external  female  genitals. 

Absence  of  vulva  alone. 

Absence  of  hymen  alone. 

Absence  of  one  or  both  mammary  glands,  commonly  with  syn- 
chronous absence  of  ribs. 

Absence  of  nij)ples. 

Absence  of  prepuce. 

Absence  of  penis. 

Abs(»nce  of  one  or  both  testicles. 

Al)sence  of  seminal  vesicles. 

Absence  of  pericardium,  with  ectopia  cordis. 

Partial  defect  is  found  in  the  brain;  c,  (/.,  absence  of  corpus 
striatum. 

Absence  of  septum  narium. 

Absence  of  inferior  turbinated. 

Absence  of  epiglottis. 

Al)sence  of  snj)crior  segment  of  oesophagus,  and  blind  ending 
of  pharynx. 

Absence,  partial,  of  trachea,  with  communication  with  oesoph- 
agus. 

Absence  of  tracheal  cartilages,  generally  with  abnormal  fusion. 

Absenw,  j)artial,  of  one  lung,  with  compensatory  hypertrophy 
of  the  other. 

Absence  of  fnenum  lingu«e,  with  fusion  of  tongue  with  floor 
of  mouth.     Tlie  fnenum  may  be  simply  too  short 
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Absence  of  middle  segment  of  oesophagus  with  sac-like  dila- 
tation of  the  superior  end;  commonly  communication  with 
trachea. 

Absence  of  colon  and  rectum. 

Absence,  partial,  of  urethra,  in  epispadias,  hypospadias. 

Absence,  partial,  of  hymen;  hymen  is  cribriform,  fimbriated, 
or  abnormally  wide. 

Absence,  partial,  of  spermatic  cord. 

Absence,  partial,  of  prepuce,  short  frsenum.  phimosis. 

Absence,  partial,  of  heart. 

1.  Simple  muscular  sac,  with  veins. 

2.  A  chamber  with  arteries,  and  auricle  and  primitive  veins. 

3.  Two  auricles,  one  ventricle;  aorta,  primitive,  gives  off 

pulmonary  veius. 

4.  Two  ventricles  and  auricles.    Atresia  of  ostium  aorticum, 

patency  of  septum  ventriculorum  and  foramen  ovale. 
Pulmonary  artery  empties  into  aorta.  Aorta  descendens 
absent. 
6.  Aorta  ascendens  and  descendens  not  associated ;  the  latter 
communicates  with  pulmonary  artery  through  ductus 
Botalli. 

6.  Arteria  pulmonalis  narrow,  closed,  or  absent;  its  branches 

communicate  with  aorta. 

7.  Both  arteries  abnormally  narrow;  heart-cavities  greatly 

dilated,  septum  incomplete. 

8.  Situs  trans  versus  of  the  aorta  and  pulmonary  artery. 

9.  Patency  of  foramen  ovale,  ventricular  septum,  and  ductus 

Botalli. 
10.   Anomalous  formation  of  valves;  increase  or  diminution 
in  their  number. 
C   Abnormal  small noss. 

1.  Dwarfs  (Nansomia,   Microsomia):   Fully  developed  individuals 

under  112  cm.     (lenerally  the  head  and  trunk  are  of  relatively 
unequal  size.     Occasionally  all  parts  are  in  proportion. 

2.  Single  parts  abnormally  small  :   Heart  and  bloixlvessols  (hypo- 

plasia in  clilorotios);  lungs  (in  diaphragmatic  liernia  and  dys- 
tocia of  abdominal  organs  into  thorax);  brain  (microcophalus), 
spleen,  thyroid,  lips,  tongue,  fnenum,  stoma. :h,  i)eni.s,  testicles, 
toes,  ears. 
II.   Arrested  development  characterized  by  disturbance  of  the  normal 
metamorphosis  of  an  originally  properly  segmenting  ovum  :  No 
defect,  but  metamorphosis  of  part  or  organ  in  normal  position, 
with  derangement  of  its  component  parts. 

1.  Formation  of  two  or  three  renal  pelves,  through  unusual  arrange- 

ment of  the  separate  renculi  of  the  kidney;  also  latenil  dispo- 
sition of  the  pelves. 

2.  Fusion  of  all  the  renculi,  to  form  one  kidney:  Horseshoe  kidney. 

The  fusion  is  usually  on  the  inferior  pole,  and  occasionally  asso- 
ciated with  dystocia  in  the  pelvic  cavity. 

3.  Communication  between  trachea  and  (esophagus. 

4.  Communication  between  rectum  and  vagina  (cloaca  formation). 


a.  Gkns  peub.  b.  Vorp.  cavernow  pcnta.  e.  Corp.  oaTcrooaa  of  umgeojuU  m.imt  d.  Xw  1 
e.  Itt  ftuteHor  arm.  /.  Mtsmbrmiiuuft  lArt  of  uitigeult&l  canftl  A.  FrostAlt:.  i.  Bl*dder.  k.  Uii 
L  Vagioa*  i*it  Ulerua,  h\  Fimdiui uierl,  n,  a,  Tjjbca.  j»,  p.  Tbetr  taAuidibitliL  ^.q.  Ovmiim.  ff*^<^ 
Uf^menuot ov%Ty.  r.  fUghllotkluL,  #  IjtA  te^ticli*.  I.  Left  fA^ovi^auu  u.  Risht  pttrofratluai. 
».  Hfdaltd  of  MoreuMUi^  n«  ie.  Bhtodvmmlt.  x,  ^  Bound  llgamentj.  y,  y.  Broad  llg«Jik«QtB. 
%  Mtucle  fibrufl  fr<jm  bladder  and  fag!  n&. 

L   Bilateral :  Ovariej^i  and  togticles  on  both  sides. 

2,  On  one  flitlej  an  ovary ;  on  tlie  otber,  a  testicle, 

3.  Unilateral:  On  one  sitlc,  testicles;  on  the  other,  ovaries. 
Of  the  pseuclDhermaphnKlitism  {Fig.  230) j  two  {orm& — L  e.,  male] 

and  female : 
L  Male   pBeudohermapliroditistu  (with   testes)  falls   into  three j 
subdivisiotig : 
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(a)  Complete  :    Testicles  present ;   ttibes^  uterus,  vagiDa^  and 
female  external  parts, 

(t)  Extern  us  :  Testes  and  male  genital  canal  ^  with  female  exter- 
nal parts. 

(o)  Intern  lis :     Persistenee    of     Miiller's    dticts,    nidiraentarv 
vagina,  uteru!^,  antl  tubes;  testes  and  male  external  imrls, 
2.  Feminine  p?M2udobermapliroditismus  (with  ovaries)  falls  also 
into  three  b  a  Mi  visions  ; 

(a)  Complete :  Ovaries,  persistent  Wolffian  ducts;  male  exter- 
nal genitak. 

(6)  Externus :  Ovaries,  internal  female  genital  canal,  external 
male  organs, 

(o)  Internum:    Ovaries;    external    female  genitals j    persistent 
WoUHan  ductf. 


epurlooi  hernwpbrodltlsiii.    Tbe  tmM  tnaiei  tm  testicles.    (After  Hierr  luid  PiRBfiOL.) 

In  hitherto  observed  cases  of  the  true  variety,  functionallj  active  male 
and  female  organs  were  not  present;  the  testicles  or  ovaries  were  stunted* 
The  majority  of  the  false  variety  belong  to  the  male  sex.     The  indefi- 
nite hjcation  of  the  organs  of  genemliou,  and  the  indefiniteness  of  all 
external  appearances — voice,  beard,  breasts,  sexual  iu.stincts* 
III.  Arrest  of  development  with  prevention  of  complete  ripening  of 
the  embryo  :  Pcrsistemo  of  a  certain  stage  in  development- 
-A.   Duplex  uterus  and  vagina  thmugh  incomjilete  fusion  of  Muller*i* 
ducts,  or  tlirough  stnntiii^  of  the  f=anio*      Rarrly  the  uterus  and 
adneia  fail  nom]>letely;  usnally  a  solid  rudiment  obtains*    Uterns 
unicornis  arises  from  abst^nee  or  stunting  of  one  M filler's  duct. 
B.   Cleavage  :   Most  of  tlje  cavitit^  and  canals  of  the  body  are  nrigi- 
nail)'  plates^  which  bend  to  form  rings  in  the  first  Tnonth;  and  by 
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apposttton  and  fusion  of  tlieir  edgeg|  complete  the  caviti^  and 
canak.  Iliiideniiice  of  this  appoeition  and  fusion  resiilte  in  cleav* 
age  of  the  part.  Lips^  jaws,  palate,  net-k,  trachea,  intestines, 
bladder,  skull,  vertebne,  thorax,  and  abdomen  may  Ums  remain 
separated.  Cloaca  formation  eonslst^  in  arrested  development^ 
resulting  in  communication  between  rc?ctnni^  bladder,  and  the 
genital  canal;  this  arrest  of  development  occurs  from  the  fourtli 
week  of  embrvouic  life  to  the  middie  of  the  third  month. 

1.  Cranial  and  vertebral  cleavage ;  Craiiioscbiiji^,  nichisirhisis,  cranU 

orEuihisis  are  in  small  part  due  to  enibrj^o-^mniotic  adhesions, 
mostly  to  lesions  of  the  central  nervous  system,  which  are  traced 
to  the  meninges,  CBlenia  of  the  cerebro*spiual  arachnoid 
(hyd romeaingocele  cerebmlis  and  spinalis)  or  eeta:^ia  of  the 
ventricles  and  central  canal  of  tlie  coni  (hydrencephalooele, 
hydrocele  mediilhe  spinalis)  either  prevents  fusion  of  the*  pc^te- 
rior  vertebral  arch  or  leads  to  resorption  and  perforation  of  the 
bonei.  Spina  bifida  is  in  rare  eases  a  pure  hydromeningocele 
apinalts,  as  a  rule  only  in  the  inferior  portion  of  the  cord : 
hydromeningocele  spinalis  sacral  is  or  lumbosacral  is.  W^hen 
the  cleavage  is  situated  higher  up  there  is  usually  a  hydromy- 
elocele.  This  is  as  a  rule  associated  with  marked  slunting, 
with  usually  complete  interruption  of  the  cord,  Tlie  spinal  pro- 
cesses usnally  fail  completely  in  .*pina  bifida*  Occasionally  an- 
terior vertebral  lissurc  occurs  with  spina  bifida.  As  a  rule  the 
protrailingsac  has  in  its  centre  a  funnel-shaped  deepening.  This 
IS  the  place  of  fusion  with  the  inferior  end  of  the  spinal  cord. 
Hydrencepludoceles,  with  and  without  cerebral  atrophy,  are 
located  usually  in  the  median  line,  most  (x>muiouly  complicated 
with  spina  bifida  atlantis  or  cervicalis.  Through  pressure  the 
adjacent  areas  of  brain  and  c^rd  are  destroyed.  When  the 
sac  is  very  vascular  it  forms  at  the  base  of  the  skull  a  red, 
spongy  mass ;  fungus  cerebri,  [iseudoencephalocele, 

2.  Cleavage  of  li[)Sj  javv%  and  pdate  (Plate  XXIX/),     Wolf's  jaws : 

chelio-gnato-[mlato-schisis,  single  or  double  ,«ided,  through 
imperfect  conjunction  of  upper  jaw  and  palatal  processes;  the 
first  with  the  anterior  end  of  the  frontal  pnicess  to  the  middle 
jaw  and  vomer.  The  fissure  stretches  through  the  lip,  upper 
jaw,  and  (ndate.  Tlie  soft  palale  and  uvula  are  cleft  in  the 
middle.  There  is  open  coramnnicivtion  between  nose  and  mouth. 
This  anomaly  is  present  in  cleavage  of  chest  and  abdomen. 
The  upper  lip  and  jaw  can  be  simply  cleft — unilateral  or  bilat- 
eral. The  cleavage  can  extend  to  tbe  nares.  In  hare-Hp  either 
a  fissure  or  cleavage  obtains,  which  in  the  latter  case  can 
reach  the  nares.  Hare-lip  is  oftener  left-sided;  but  may  be 
bilateraL 
3-  Fistula  coli  congenita  is  a  lateral  or  median  opening,  about  2,5 
cm.  al>ove  the  sterno-clavieular  joint,  on  the  inner  border  of 
the  sterno-mastoid*  The  o|>eni ng  is  very  small,  aud  covered 
with  ciliated  epithelium,  and  has  a  blind  end,  which  is  ocea- 
sionally  sacc^ulatcfl.  Lateral  fi ?4tula  is  resultant  from  hindered 
closure  of  the  third  and  fourth  embryonic  plates;  the  median 
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fistula,  from  absence  of  conjunction  of  the  third  and  fourth  em- 
bryonic plates. 

4.  Cleavage  of  chest  and  abdomen  lies  always  in  the  anterior  median 

line  of  the  body.  Through  hinderance  of  juncture  of  the  vis- 
ceral plates  the  entire  thorax  and  abdomen  to  the  navel  are 
cleft.  The  thoracic  and  abdominal  viscera  are  then  displaced 
forward.  In  simple  thoracic  cleavage  ectopia  cordis  is  usual. 
Sternal  fissure  is  the  least  degree  of  thoracic  cleavage.  Gras- 
troschisis,  or  abdominal  cleavage,  may  stretch  from  manubrium 
to  symphysis,  ensiform  to  the  pubis  or  navel.  In  the  latter 
case,  separation  of  cord,  omphalocele,  or  umbilical  hernia  of  the 
cord  is  present.  If  the  abdominal  cleavage  reaches  the  pubis, 
vesical  cleavage  is  also  present. 
5.  Vesical  cleavage :  Ectopia  vesicae  urinaria^  is  characterized  by 
the  appearance  of  the  posterior  bladder  wall  through  a  cleft 
abdominal  wall.  The  urethra  is  also  occasionally  cleft  and 
forms  an  open  border  leading  to  the  upper  surface  of  the  penis 
— epispadias.  Usually  cleft  bladder  is  associated  with  imper- 
fect fusion  of  the  symphysis,  absence  of  clitoris  and  vagina, 
vaginal  atresia,  and  stunting  of  penis. 

•  Intestinal  cleavage  :  Fissura  intestinalis  congenita  is  a  rare  com- 

plication of  abdominal  cleavage.  Here,  as  in  vesical  cleavage, 
an  open  caecum  or  colon  ascendens  appears  in  the  abdominal 
cleft. 

•  Cloaca  formation : 

1 .  With  abdominal  and  vesical  cleavage :  Abdominal  viscera 
protruded  and  surrounded  by  a  sac,  on  the  under  surface 
of  which  is  seen  the  cloacal  orifice.  The  intestinal  opening 
is  located  above  in  the  centre  of  the  cloaca;  the  colon  termi- 
nates blind  or  is  absent;  the  ureters  open  in  the  bladder,  also 
the  seminal  vesicles,  or,  in  females,  the  separately  developed 
Miillerian  ducts. 

2^  With  vesical  cleavage:  In  the  centre  of  the  cleft  bladder  is 
the  intestinal  opening;  on  the  sides,  the  opening  of  the 
ureters,  and  seminal  vesicles,  or  vagina. 

5.  With  closed  bladder:    Rectum  absent  (atresia  ani);  rectum 

communicates  with  urinary  or  genital  canal. 
Hernia  peritonealis  congenita  :  Congenital  herniie  of  the  abdo- 
men are  character! zeil  by  dystocia  of  the  abdominal  viscera. 
They  originate  in  the  bulging  of  a  less  resistant  portion  of  the 
peritoneum,  which  forms  a  hole  or  fissure  in  the  abdominal  wall. 
External  and  internal  abdominal  horniic  are  to  be  differenti- 
ated. The  former  are  visible  from  without,  and  resultant  from 
outward  bulging  of  the  abdominal  wall.  The  latter  are  not 
perceptible  externally. 
Eternal  al>dominal  herniie  are  : 

H.  inguinalis  interna,  media,  externa. 

H.  cruralis,    ischiadica,    perincalis,   vaginalis,    foraniinis    ovalis, 
umbilicalis,  and  abdominal  is. 
Internal  abdominal  herni.e  are  : 
H.  diaphragmatica,  retroperitoncalis,  inesonterialis. 
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The  majority  of  these  are  aetjiiiretL     Cou^enital  varieties  are : 
H.  ingiiLnaHi!i  externa  (outward  from  the  arteria  epigastrica,  fol- 
lowing the  speroiatic  ct>rci). 
H*  umbilimHs  :  In  the  ftetus  a  loop  of  ileum  lies  within  the  oavel 
open  I II  g, 
'<   Atresiae  t  Resalt  f  rt)in  failure  of  canalization  of  solid  areas  of  celkj 

de*5tine(l  to  become  holloweil  out,  to  form  sacs  and  tul>es. 
Atresia  of    pyUirtis,  intc^stines^  ureters^j  urethra,    Fallopiau  tube&, 

uteniSj  vagina,  hymen< 
Atresia  through  failure  of  the  sktn  to  bulge  toward,  and  open  into^ 

perfectly  formed  eanak. 
Atre^^ia  oris,  ani  (usually  as^sociateil  witli  atresia  of  vaginai  urethni, 

or  seminal  vesicles). 
Atresia  through  closure  of  orifices  ;  Vulvaj  nose,  ear;  of  the  vagina 
anfl  hymen  J  either  toUil  ttr  j>artial  absence  of  the  former  from 
obliteration  of  the  iliillcriaTi  duets.     Occasionally  there  is  an 
imperforate  diaphm^m  inimeiliately  behind  the  hymen. 
D,  Various  other  embryonic  conditions^  without  corresponding  exter- 
nal evidence  of  the  anomaly  : 

1.  Diverticula :  Of  the  intestines  are  eongenifal  widenings  or 
bulgings  of  the  gutj  remains  of  tlie  ductus  omphalomeseDteri' 
cuSj  from  the  time  of  communication  of  the  intestines  with  the 
umbilical  bladder  (allantois),  Meckel's  diverticnlnni  lies  in 
the  inferior  segment  of  the  ilenm^  on  the  convex  nide,  c^p[)osite 
the  mesentery^  alxmt  one  metre  from  the  B^uihinian  valve^  It 
is  occasionally  connected  witli  the  navel  by  the  obliterattHl 
duct  n^  omphalo-mesentericus, 

2.  Cryptorehisnius  :  Is  the  feetal  condition.  Dystocia  of  one  or 
both  testicles,  usually  one,  the  organ  rc^maining  in  the  abdom- 
inal cjivity,  Desi^ent  of  testes  begitis  about  the  third  month, 
these  organs  entering  tlic  pnx*ei5sus  vaginalis  during  the  seventh 
luontti.    This  anomaly  is  usually  associated  with  microschismus. 

3.  Congenital  luxations :  Slipping  of  the  head  of  the  joint  out  its 
socket,  from  arrested  devehipment  of  the  latter. 

4.  Clul»*foot :  Pes  varus^  etpii no- varus,  flat-foot,  }>es  valgum,  planus^ 
eqninns,  also  the  combinations  e<|uiuo-vanisand  etjuino-valgus^ 
pes  calwmcum,  also  talipes-manns — clnb-hand. 

In  pes  varus  the  outer  elge  of  the  fmit  is  turned  backward,  the 
sole  inward;  in  valgus  the  inner  edge  of  the  foot  turns 
under,  the  sole  points  Inickward,  the  back  forward;  in  calca- 
neus  the  heel  lf>oks  backwanl,  the  sole  forwuni.  The  fcetal 
placing  of  the  f4*et  r  i>rrcs|»ouds  nearly  witli  pes  varus;  this 
position  is  readily  ol>scrved  in  the  new-born. 

Persistence  of  a  f*etal  a>uditiujt,  arrest  of,  or  overdevelopment, 
and  pressure  in  ntero,  also  mu?^cular  contracture  of  centric 
origin,  ai\»  causes  of  these  anomalies.  Talipivmanus  is  occa- 
sioned by  rudimentary  development  of  the  radius. 
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Monstra  Per  Excessnm. 

Ifalformations  characterized  by  over-large,  over-heavy,  and  super- 
oamerary  development. 

J.  Over-large  development : 

1.  Giants,  macrosomia  :  Apparent  before  birth,  or  commencing  im- 

mediately after.     Affects  in  the  main  the  bony  skeleton  and 
muscular  system.     Sexual  function  is  very  often  suppressed. 

2.  Abnormally  large  single  parts  : 

Acromegalic  (Marie)  :  Enlargement  of  the  pointed  parts  of  the 
human  body,  hands,  feet,  nose,  lips,  chin,  tongue,  later  the 
lower  extremity;  the  distal  portion  of  the  forearm,  lower  jaw. 
The  hypertrophy  begins  in  youth  or  middle  life,  affects  the 
bones  and  soft  parts,  and  is  always  associated  with  muscular 
weakness,  sensory  disturbances,  cephalalgia,  and  loss  of  mem- 
ory, also  dimness  of  vision  and  ansemia.  According  to  Fried- 
reich and  Erb,  this  lesion  is  seen  in  several  members  of  the 
same  family. 
Macrocephalus;  hydrocephalus  (apparent  cerebral  hypertrophy, 
actual  atrophy);  macroglossia ;  macrodactylia;  dermatocele 
adnata  (sac-like,  fold-forming  hyperplasia  of  skin);  excessive 
size  of  thyroid,  thymus  (asthma  thymicuin),  of  the  ovaries, 
omentum,  mesentery  (occasions  sometimes  twisting  and  incar- 
ceration), of  the  intestines,  ureters,  clitoris,  penis,  uvula. 
3.  Abnormal  development  of  hair,  and  pigment  (hirsutio  adnata, 
J.     ^  hypertrichiasis). 

•   ^*i  |:iernumerary  formation  : 

*^-      ^lonstni  (luplicia,  twin  formation;  general  or  partial  duplication 
of  the  body.     J]ither  both  twins  are  equally  developed,  or  one  is 
stunted  and  is  parasitic  to  tlie  other,  more  or  less  normally  de- 
veloped autosite,  from  whieh  it  is  nourished. 
XI>nplication  of  up[)er  ])()rtion  of  body  :  Terata  anadidynia. 
-■'  -      Diprosopus  :   Double  face,  one  body,  two  fused,  incoin])lete  heads 

(brain  absent). 
^--     Dicephalus  :  Double  head;    one  body,  two  heads. 
*^^     IsehiopafruHi :  Two  U])])er  i)odies,  a  common  pelvis,  two  or  four 

lower  extremities.      (Eig.  --31.) 
*^  -   Pyopagiis  :  Two  nearly  separate  bodies;  sacrum,  coccyx,  rectum, 
and  oec^isionally  the  vajrina  sinjrle. 
^Duplication  of  lr)wer  portion  of  body:   Terata  eatadidynia. 
-'^  •  Dipyjrns  :  Double  body,  one  head. 

^^  .  Syneephalus  (Janlceps)  :   Two  iii<lividuals  fused  together  by  head 
and  Iii|)s. 
^^.  Craniopagus  :  Two  bodies  fused  on  h<»ad^,  and  often  shoulders. 
I)iiplieation  of  upper  and  lower  ends  of  bodies  :    Terata  anaeata- 

didynia. 
T..  Pros()|)othoraeo|>agus  :  Skull  eaviti(\s  separated,  under  jaws  de- 
veloped, breast  and  neck  fused. 
2.  Thoracopapis  :    Fusion  (»f  thornccs  of  two  otherwise  fully  sepa- 
rate individuals  (Siamese  twins). 
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3,  Epignathus :  Pnjsopothora€c?|>agus  parasiticus:  F<Btii3  m  k 
The  (mi-o^ite  h  asisociatetl  with  the  mouth  of  the  autti 
usually  the  hard  palate,  aad  projects  from  the  nioutlv. 

4**Epigustriiis  ;  ThoracopUi^  pamsitituss  :  Faetus  m  fcetu,  Paij 
attached  from  en  si  form  to  uavel  of  aiitosii.e.  |H 

5*   EogiLHtriuti     Abdominal  inclusion  of  the  parasite.  ^B 

6,  Rachipagus  :  CooDectton  of  two  iiidi%  idoals  at  ouly  one  poiD 
the  %'ertebral  oolnmoi^;  head,  neck^  a  part  of  thorax,  ami  h 
extremities  duplicated. 
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I. 


Mother*  &  fUa-blocdod  ladliLn,  deUverfd  by  Dr.  Fi!lip«  MarttBex,  Sah  Fmoci^oo,  Chi 

B.   Moustra  tripUcia:  Triple  moiistei^;  are  exceediugly  rare. 
0.  Supernumerary  extremities : 

1,  Polymelia:  The  u umber  of  entire  or  half  extremities  is  inofi 

2.  Poly dacty lie  :  The  numl>er  of  fingers  or  toes  is  increm^d. 
D-  Supernumerary  organs.     Fraetically  all  the  separate  organa 

be  increased  iu  number* 


HonBtra  Per  Pabricam  AHenaio, 


Anomalous  position  of  parts  or  oi^ms  : 

1.  Situjfi  transversus,  inversio  visrerum.     Rare.     Consists 

plete  transposilion  of  otherwise  healthy  orgaus. 

2.  Dystopifie  of  separate  organs. 
Heart :  DextrocAirdia,  eetopi^i  rordis,  in  thoracic  fissure. 
Bladder:  Ectopia  vesica*  urinariie  in  fisisiira  at>domtJiaIi 
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Spleen        "^ 

Stomach     I  In  hernia  diapliragmatica  congenita^  and  fissura  ab- 

Liver  (*      dominalis. 

Intestines  J 

Ovaries:  In  inguinal  region,  or  labia  majora;  anomalous  descent. 

Left  kidney :   In  or  on  edge  of  pelvic  cavity,  or  in  the  fovea 

inguinalis. 
Caput  coll  on  left  side. 

Colon  descendens,  median  through  radix  mesenterii. 
Great  hepatic  lobe  on  the  left. 


CHAPTER   XV. 

FATUWSdft  OF  THE  FCETU8.— Continuei*. 
DISEASES  or  THE  r(ETXTS. 

Pat^iouxjical  conditions  of  the  fuettis  are  classified  as  foUowts 

Hereditary  disc^iLse ; 

Developtnental  errors} 

Aequinid  disease; 

Nutritional  errors; 
i\inimtii>mus; 

Trauma  from 

L  Ijocal  pressure  effects; 
2.  External  violence. 
Heredity.  Recent  advances  in  cytology  hare  done  much  to  throw  lighl j 
npoii  the  iinbject  of  inheritanfo  of  disease,  esp<?L'ially  in  the  cytology  anu 
tlie  modus  opemndi  of  the  fertilization  of  the  uvtiin.  The  ela^ic 
r^*scarchcs  of  Fleminingj  van  Benedenj  Bovari,  and  O,  and  R.  Hertwig 
have  proven  for  all  time  that  fertilixalion  of  tlie  ovum  consists  essen- 
tially in  the  fusion  of  an  exact  quantity  of  nut^lcin  or  chromatin  from  the 
spermatojsoid,  with  a  mmllar  tpiantity  of  the  same  substance  in  the  ovum* 
The  restdting  segniLMitatiou  of  tlie  ovum  must  produce  ttells  whose  con- 
Btituent  ck^meiits  are  a  comhiuatiou  of  <*liemical— vital — materials  from 
both  male  an<l  femLile  progenitors.  This  mociumical  theory  abundantly 
explains  the  remarkable  repnxl action  in  the  offspring  of  striking  eliar- 
actcri sties  of  either  or  both  parents 

lu  the  light  of  present  knowle*lge  it  is  impo?isible  to  formulate  accu- 
rately the  ultimate  changes  of  a  pathological  nature  ocrcurring  in  those 
morphologic  elements  wha^e  union  is  to  prodnee  a  now  entity;  it  can 
merely  be  assumed  that  they  are  essentially  ehendeal^vitaL 

It  must  be  tliat  if  the  reproductive  elements  of  either  or  both  parents 
be  impaired  or  altered  in  their  nature,  the  change  will  inhere  in  the 
fietns,  and  will  be  more  or  lens  evident,  depending  upon  I  he  condition  of 
the  other  parent  and  his  or  her  power  to  offset  the  delieieney.  This 
tliet>ry  nf  Iicretlity  holds  etpially  for  disease  as  for  personal  characteri^^- 
tics.  The  question  thus  arises,  can  such  diseases  as  tutjerculosis  and 
syphilis  be  pro|>erly  hereditary?  Assuming  both  to  be  of  parasitie 
origin,  they  c^innotj  in  view  of  what  has  just  been  stated  Any  heredity 
in  these  diseases  must  eousist  in  regressive  changes  in  the  reprodoctive 
elements  t^f  one  or  l>i>t!i  individimls,  whereby  the  off^^pring  is  deprived 
of  the  power  to  resist  iuva.sitm  of  tfie  parasite,  and  offers  a  suitable 
(Soil  for  its  propagatiou.  The  frcijuent  skipping  of  a  generation  in  tuber- 
ciUar  families  supportj^  this  view,  as  it  goes  to  show  that  in  the  union 
of  a  tubercnlonsly  inelinetl  individual  with  a  perfectly  healthy  oncj 
the  peculiar  lack  in  the  reproductive  elements  of  the  one  is  counter- 
balanced by  the  normal  elements  in  the  other,  to  the  e detent  of  producing 
immunity  in  the  inimtdiak  offspring, 
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Id  general,  it  may  be  said  that  heredity  in  disease  coosists  in  alteration 
of  qoality,  quantity,  or  both,  of  the  original  elements  of  fertilization ; 
wbich  alteration  persists  in  tlie  fertilized  ovum,  and  tends  to  limit  its 
normal  development,  and  inaugurates  pathological  processes  in  the  foetus. 
It  cannot  at  present,  however,  be  denied  that  these  changes  may  be  char- 
acteristic of  certain  diseases,  such  as  tuberculosis,  syphilis,  and  alcoholism. 
PMal  Infection.  It  is  proved  that  the  fcetus  in  utero  may  suffer  infec- 
tion. The  infection  may  originate  from  the  mother,  father,  or  both,  and 
may  be  simple  or  mixed.  Its  origin  may  also  be  external,  in  the  sense 
that  the  secretions  of  the  genito-urinary  canal  of  an  otherwise  healthy 
mother  may  become  contaminated  with  septic  organisms  from  douche 
tabes,  etc.,  which  invade  the  foetus  through  the  liquor  amnii  (Menge  and 
Kioaig). 

Foetal  infection  is  acute  or  chronic.  Of  the  acute  processes,  scarlatina, 
measles,  smallpox,  recurrent  fever,  and  erysipelas  are  recorded,  together 
with  septic  and  pyaemic  infectious,  where  pathogenic  organisms  were 
lecovered  from  the  organs  and  tissues  of  the  foetus.  Death  and  expul- 
HOQ  of  the  fietus  are  usual  in  these  cases. 

Of  the  chronic  infectious  processes  tuberculosis  and  syphilis  are  the 
chief.  Malarial  lesions  of  organs  have  been  described  without  discovery 
of  the  Plasmodium.  Foetal  infection  occurs  through  the  utero-placental 
tinoes,  the  cord,  and  the  liquor  amnii.  Normally  the  latter  has  strong 
gennicidal  properties,  which  may,  however,  be  destroyed. 

Any  area  of  tlie  foetal  body  may  become  infected.  The  determining 
fiwliore  are :  the  primary  source  of  the  infection,  the  resistance  of  differ- 
ent tissues,  the  nature  of  the  infecting  organism.  The  organic  lesions 
lill  correspond  with  the  pathogenesis  of  the  infecting  germ.  Erysipelas, 
Boltiple  abscess,  and  gonorrhoeal  ophthalmia  are  examples  of  acute  para- 
sitic infections.  Tuberculosis  and  probably  syphilis  are  examples  of 
<ihrDnic  infection. 

Inflammation.  Acute  inflammatory  processes  are  infectious  in  their 
mature.  They  are  important  from  tlieir  tendency  (1)  to  destroy  impor- 
tant structures,  as  the  eye  in  gonorrhoea;  (2)  to  limit  development,  as  in 
kare-lip  consequent  upon  inflammatory  adhesion  of  the  amnion  to  the 
fetal  face;  (3)  to  produce  death  of  the  foptus,  as  in  erysipelas.  Of  the 
^Ponie  inflammatory  processes  tuberculosis  and  syphilis  are  most  prom- 
inent and  best  understood.  Congenital  hydrocephalus  is  a  consequence 
of  chronic  meningeal  inflammation. 

Hamorrhage.  Prenatal  haemophilia  is  recorded.  Aside  from  the  hiemo- 
P""ic  diathesis,  hemorrhage  will  result  from  the  septic  condition  and 
tniDnia. 

^^  sepsis  the  hemorrhages  are  usually  petechial,  and  may  bo  widely 
<jjstributed.  Very  valuable  evidence  of  the  existence  of  sepsis  lies  in 
^  finding  of  numerous  very  small  petec^hia?  in  tlie  subserous  tissues. 
*''»al]   hemorrhages  may  also  be  caused   hv  cardio-vascular  disease  or 

I     .'UUraatism  will  produce  large  hemorrhages  into  the  cavities  of  the 
^^y  thorax,  and  abdomen. 

^phcdhasmaioma  results  from  pressure  effects. 
*  ^*  Jacobi  asserts  that  small  cerebral  heniorrhajres  may  occur  in  the 

^8,  which,  primarily  unnoticed,  produce  ultimately  epilepsy. 
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The  writer  has  autopgied  several  cases  of  fatal  cerebral  hemorrhage  in 
9tilIbirth.S|  or  deaths  a  few  houn^  post  partum,  fw^urrlng  in  Dr.  Je welt's 
service  at  thi*  Lrf)ng  Islaod  College  Ho«^pital^  which  originated  from  a 
cardiac  iiDomaly  describetl  below. 

Malnutrition.  ThU  condition  in  the  fijDtu?^  may  be  due  to  heredity 
(riV/e  mtprn ),  or  to  disease  of  the  utero-pkeental  tis.^ues  or  the  corcL  It 
may  result  from  an  abnormally  large  quantity  of  amniotic  fluid  or  the 
reverse  itf  tliis,  also  from  imi>erfei^t  development  of  an  organic  system, 
as,  ^^g.^  microcepbalns,  or  gt^neml  viLseular  hyiwplasia, 

Specitio  diseases,  partienlarly  tuljeretilosis  and  isyphilis,  will  cause  pro- 
foiuid  fretal  mill  nutrition  J  resulting  often  in  death «  In  marked  e^ses  the 
f(Btus  presentji  the  general  appearances  of  atrophy,  the  face  looks  old, 
and  the  skin  is  loose. 

Foetal  Death  oeeura  diirin^^  any  periotl  of  gestation.  Very  soon  after 
conception  it  will  be  followed  by  total  absorption  of  the  products.  Later 
it  will  give  rise  to  mole.  In  the  lat^^r  montli-=i  of  pregnaney  the  dead 
foetus  will  undergo  maceration,  putrefaetii»n — which  may  involve  the 
mother  in  sepsis — mummitimtion,  or  traleitieation.  The  dead  fi:etue  may 
lie  retained  in  the  uterus  for  years*  Dr,  Lusk  reported  a  case  in  which 
a  normal  labor  was  followed  fourteen  years  later  by  the  removal  of  a 
calcified  fietus, 

Fietal  death  is  caused  by  heredit^iry  diseastv,  acute  infeetious  diseases, 
foetal  tuberculosis,  syphilis,  and   malnutrition.      It  is  also  caused   by ' 
utero-placental  disease,  and  by  twisting  and  knotting  of  the  oord^  bv 
hy[)er-  and  oligiAydramnioiSj  and  by  trauma, 

Biagnosis  of  Death  of  the  Foetus.  The  diagnosis  is  dillicuU  in  the  early 
mouths  of  gestation.  Tlie  intra  titerine  tempeniture  of  the  mother  is* 
always  higher  than  the  vaginal  while  the  fi:etiis  is  alive.  An  equal  or 
lower  temperature  in  a  uterus  contain  in  tjf  the  pnKluct  of  conception  is 
probable  evidence  of  fcctal  death.  On  bimanual  examination  the  uterus 
pre^sents  a  boggy  feel.    Pelvic  tenesmus  is  usually  present  in  some  degree. 

The  death  of  the  fa>tus  can,  as  a  rule,  easily  be  Jeterminerl  when  it  has 
occurred  after  the  period  when  fti?tal  movements  are  pert*eptible-      Th&l 
most  reliable  signs  are  the  persistent  absence  of  fretal  lieart-sonnds  and 
of  fcetal  movements.     The  alxlomen  ceases  to  enlarge;  the  lireasts  become 
flatdd  and  diniiiiish  in  size. 

A  fetid  discharge  from  the  vagina  containing  exfoliated  epidermis  is 
a  certain  indication  of  the  presence  of  a  dead  ftetus.  Should  tlie  fnetal 
head  pi^esent  at  the  pelvic  inlet  the  craiiinm  Is  fouiid  to  be  soft,  and  the 
cranial  bones  h:K>se  and  movable,  overlajypiuLf  one  another.  The  lips  of 
the  dead  fcetus  in  a  face  presentation  are  tiabby  and  motion  leas.  No 
mimt  tfuccedaneum  ean  form  during  delivery^  as  tlicre  is  no  foetal  circula- 
tion to  make  it  i^ossiblc.  Large  quantities  of  meconium  may  be  dis- 
charged, though  the  breech  tines  not  present.  Yet  this  frequently  ocmirs 
duriiig  the  birth  of  a  living  eliihK  Shoidd  the  breech  nrcsent,  the  exam- 
iiiiiig  finger  will  disi^over  that  the  aiial  sphincter  imes  not  eonlract 
Sbould  the  umbilieal  cord  ]>rtdapse,  it  will  be  found  fincc.Mil  and  puIselcKs, 

Infection  of  the  mother  from  the  dead  fiietu^  in  ntero  is  extremely  apt 
to  occur,  and  its  presence  is  iutlicated  by  depression,  furred  tongue^  cliilli- 
neas^  fever,  a  pale  and  s^illow  color. 

Errors  of  DeTelopm^nt     Minor  malformations^  as  hare-lip^  supernu- 
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inenrv  fingers^  etc.,  are  Anomalies;  major  malformations,  as  anenceph- 
tlos,  involving  a  considerable  portion  of  the  foetus,  are  Monstrotnties. 
Up  to  the  time  of  Lemerey,  Winslow,  and  A.  v.  Haller,  monsters  were 
imrded  as  wonders  of  evil  omen. 

winslow  and  Haller  regarded  developmental  errors  as  primary  anom- 
alies of  the  seed,  present  in  it  before  fertilization;  while  Lemerey  regarded 
them  as  due  to  interference  with  the  processes  of  embryonic  development. 
As  embryology  became  better  known,  J.  F.  Merckel  and  Cieoffroy- 
Saint-Hilaire,  father  and  son,  treated  the  whole  subject  of  teratology  more 
thoroughly,  and  called  attention  to  the  relationship  between  arrest  of 
Donnal  development  and  persistence  of  the  foetus  in  a  certain  stage  of 
development. 

Forster  was  the  first  to  collect  and  classify  the  literature  on  this  sub- 
ject; and,  following  him,  Ahlfeld  rearranged  and  extended  it  in  a  series 
of  plates.     (Thoma.) 

Many  interesting  experiments  have  been  made  by  such  investigators 
as  Geoffroy-Saint-Hilaire,  Panum,  Dareste,  L.  Gerlach,  the  brothers 
Hertwig,  Roux,  and  others,  with  the  result  of  proving  that  anomalies  in 
embryonic  development  may  be  induced  by  mechanical  means,  such  as 
separation  of  the  elements  of  the  segmenting  ovum  and  axial  change  of 
its  position  during  segmentation.  These  facts  show  the  influence  of 
aivironment  upon  foetal  development.  Thoma,  of  Dorpat,  draws  atten- 
tion to  the  fact  that  twins  occurring  from  a  single  ovum  develop  circu- 
latory disturbances  in  the  nature  of  venous  obstruction,  with  hepatic  and 
other  oreanic  congestions  due  to  anastomosis  of  the  vascular  systems  of 
Iwth  individuals.  Others  have  produced  twins  in  the  ova  of  rana  by 
permanently  inverting  the  primitive  streak. 

Notwithstanding  all  the  brilliant  work  in  this  direction,  we  still  know 
hot  little  regarding  the  etiology  of  anomalous  development.  It  is  pretty 
clear  that  heredity,  maljK>sition  of  the  blastoderm,  intoxications  and 
•Sections  of  the  fcetus  in  utoro,  all  ])lay  a  ]>art  in  the  arrest  of  develoj)- 
'^^nt,  as  well  as  oligohydramnios  and  trauma. 

As  Thoma  well  puts  it,  fietal  disease  per  av  is  also  signific^mt  in  the 
production  of  anomalies  :  as  increase  of  amniotic  fluid,  ledenia  of  the 
embrvonic  tisvsuos,  organiziMl  adhesions  between  the  foetal  tissues,  and 
i>et\vreen  these  tissues  and  the  amnion,  and  even  isolation  of  areas  of 
^Dibrvonic  tissue,  c,  7.,  dermoid  cyst. 

^'i<*  same  author  also  justly  remarks  that  aside  from  gross  errors  in 

"PVclopnient,  giving  rise  to  extensive  deformity,  it  is  very  iin])nrtant  to 

'^'nenihor  that  anomalies  may  obtain  in  siiigh*  or«rans,  which  in  lime  will 

P'^HJuce  se<'ondary  disease.      Many  a|)lasije  will   make  life  ini|)ossil)le  to 

*^  ^hild  after  birth;  others  will  handieap  it,  and  still  (Jtliers  will  eon- 

,.*''}tly  menace  its  existence.     Practically  those  anomalies  which  tend  to 

!'^  the  possibilities  of  the  child  after  birth  are  of  greater  importance 

-  '^;  while  monstrosities  are  of  greater  im])ortance  to  the  mother  in  the 

^'^  gnive  complications  they  occasion  during  parturition. 

0    Systematic  Organic  Lesions.     There  is  not  sj)ace  in  an  article  like  this 

^  detailed  deseripti(m  of  all  the  lesions  of   the  fcetal  organs.      In 

.    V^^l,  it  may  be  said  that  the  fundamental  principles  unch'rlying  these 

d'tt*^^  are  identical  with  those  governinir  lesions  in  the  adnlt,  the  one 

^*^orenee  being  rather  of  result — /.  c,  arrest  or  alteration  of  develoj)- 
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ment  m  many  insUinces  ia  the  foetus.  Id  de&eribitig  some  of  the  mone 
impoftatit  orgaoie  dlseasas^f  only  gui-h  minoratmmalieii  will  be  considered 
as  tend  to  induce  other  patliohigic^I  conditions. 

Htxi/L  Endocarditis  i;^  almost  always  in  the  right  li^irt|  is  rarely 
acute,  usually  chrouic,  and  due  to  syphilis* 

Myocarditis  is  aLUte  (fmra  infection,  Menge  and  Kronig),  or  chronic, 
and  due  to  syphilis*      In  the  latter  case  it  is  interstitial* 

Endocarditis,  with  anomalous  or  ineompet«^nt  valves  may  prodace  a 
vicious  drculatioUj  and  chronic  venoua  faypersemia;  cases  ar*?  reported  in 
which  typical  nutmeg-liver  and  renal  cyanosis  ^complicated  this  le??ioii. 
Hemorrhage,  marked  or  slij^ht,  may  also  be  caused  by  it,  and  may  in- 
volve anv  or^au,  notably  the  brain  aud  lungs.  Through  the  oinrte^y 
nf  Dr.  Jewett,  the  writer  has  been  able  to  autopsy  several  stillbirths 
aud  infants  dying  a  few  hours  after  birth  in  the  maternity  wards  of  the 
Long  Island  College  Hospital,  in  which  it  w^as  revealcil  that  the  pnl- 
inonary  artery  was  immediately  confluent  with  the  thoracic  aorta 
(through  a  large  and  persistent  ductus  arteriosus?),  with  extremely  small 
branches  rautnug  to  the  luugs.  The  right  ventricle  was  hypertrophic. 
Aside  from  a  few  petcL-hiic  lu  tfie  subserous  tissues  general ly^  all  of  tlie 
cases  showed  very  eonsiilurabie  hemorrhage  at  the  base  of  the  brain  aud 
around  the  medulla  and  pons.  In  all  the  })arturition  was  normal,  with 
not  the  slightest  evidence  of  sepets.  In  some  of  the  c^igoss  there  was 
p  id  mo  nary  hemorrhagic  infarct.  In  these  cades,  if  the  ductus  arteriosus 
he  regarded  as  the  source  of  confluence  between  the  pulmonary  artery 
and  the  thoracic  aorta,  its  structure  was  unusually  thick,  and  in  every 
way  similar  to  tlie  other  portions  of  the  vascular  channel  at  this  point. 
The  writer  believes  that  this  may  be  a  more  c«)ramon  condition  than  is 
gen  e  ra  1  ly  s  u  p  [  >oj*ed, 

Accortling  to  Orth»  who  recites  a  very  remarkable  instance,  hypoplasia 
oordis,  with  general  vascular  hypoplasia,  is  a  very  important  f<etal  con- 
dition^  bearing  direct  relation  to  chlorosis  in  the  young-  His  patient,  a 
girl  in  her  teens,  died  with  market!  chlorosis,  and  the  autopey  revealed  an 
infantile  heart  with  an  aort^  that  scarcely  admitted  an  ordinary  lead- 
pencil  within  it.  It  IB  pmbable  that  this  ccindition  may  cause  fcetal 
malnutrition  not  infretpiently. 

Tachycardia  and  arrhythmia  are  tmnsed  by  nervous  anomaly,  general 
cardiac  insufficiency,  systemic  foetal  infection,  uterine  pressure,  and  fcetal 
debility^ 

Tuberculosis  is  rare^  and  always  discrete. 

Bloodv&mei^,  Anomalies  of  the  vascular  distribution  are  directly  re- 
sponsible for  lack  in  development  of  entire  parts^  a8|  r,  ^.,  a  cerebral 
hemisphere. 

Hemorrhage  is  by  rliexis  from  cardiac  lesion,  or  trauma,  prensurt*  in 
utero,  effort!*  to  respire  before  or  during  parturition,  and  luemophiUa, 
and  by  diapedesis  in  sepsis,  icterus  neoimU>rum,  and  probably  hiemophilia. 
The  hemorrhage  of  sepsis  is  very  important,  as  it  affortls  a  point  in  diag- 
nosis of  the  ctmdition.  The  hemorrhage  is  ahuays  multiple  and  petechial, 
or  at  least  small,  and  most  conspicuous  in  tlie  subcutaneous  and  subserous 
tissues, 

VaMeiditia,  Acute  vascular  inflammation  may  supervene  in  the  foetal 
bloofl vessels,  and  involve  the  adveittitia  or  intima,  or  be  diffuse;  but  the 
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flMKt  important  inflammatory  changes  are  chronic,  and  due  to  syphilis. 
Here  there  is  active,  small  round-cell  infiltration,  with  hyperplasia  of 
ctmMdke  tissue.  Either  the  outer  or  inner,  or  both,  coats  are  involved; 
and  the  luraina  of  the  vessels  may  be  diminished  and  eccentric.  It  can- 
not be  doubted  that  such  chronic  vascular  inflammations  may  arrest 
development,  and,  by  inhibiting  osmosis,  produce  profound  nutrition 
disturbances. 

Finally,  microscopic  examination  of  the  tissues  of  foetuses  suspected 
to  have  died  of  infection  has  yielded  positive  results  to  a  number  of 
invttdgators.  The  writer,  through  the  courtesy  of  Dr.  Jewett,  observed 
a  multiple  he{)atic  infection  in  an  infant  dyin^  shortly  after  birth,  where 
nierotome  sections  revealed  numerous  foid  of  small  round-cell  infiltra- 
taoD8,aDd,  amongst  these  cells  and  in  the  intralobular  capillaries,  roicro- 
coccL  Menge  and  Krdnig  record  a  case  in  which  septic  anaerobes  were 
foond  in  the  right  heart  of  a  stillbirth,  where  the  liquor  amnii  had 
kcome  infected. 

Hyperplasise  and  aneurisms  of  the  arterioles,  capillaries,  and  venules 
are  common,  and  form  verrucose  nsevi  and  so-called  birth  marks. 

h/mphaiics.  These  structures  are  the  seat  of  inflammation  and  are 
anociated  with  the  lesions  of  elephantiasis  fceti.  They  are  often  angi- 
oaaioud,  and  are  common  carriers  of  micro-organisms. 

IiM^  Pulmonary  oedema  and  hemorrhage  occur  as  results  of  cere- 
bnJ  and  cardio-vascular  lesions,  pressure  effects  in  parturition,  trauma, 
tod  sepsis.  Hiemothonix  from  trauma  is  recorded.  Atelectasis  is  normal 
natil birth;  it  persists  after  birth  from  prenatal  centric  lesions  and  defects, 
or  obstruction  of  the  respiratory  tract  with  inhaled  mucus.  It  is  partial 
or  total. 
Disseminated  pneumonia  is  frequent  in  foetal  infection. 
STphilis  gives  rise  to  *'  white  pneumonia''  (Osier)  and  interstitial  and 
^'ttcolar  hyperplasia. 

The  writer  has  seen  undoubted  septic  pneumonia  in  several  cases  of 
8^1H>irtli  in  puerj)eral  sepsis.  Cross  section  of  these  lungs  revealed 
cfcinicteristic  areas  of  infiltration,  which  microscopic  examination  proved 
to  be  foci  of  small  round  cells,  whose  centres  were  in  coagulation  necrosis. 
"Ittiritis  has  been  recorded. 

^jP^.  Aside  from  anomalies,  this  organ  will  show  the  characteristic 
^nges  of  sepsis,  and,  it  is  claimed,  of  malaria. 

^nnuB  Hep.  Acute  inflammatory  lesions  may  obtain  from  infccticm. 
Menge  and  Kn)nig  find  evidence  of  it  in  (*ases  where  infection  from  the 
^'"niotic  fluid  apmrently  started  in  the  stomach  and  intestines.  Tnber- 
^losisand  syphilis  occur  in  the  stomach  and  intestines,  and  the  incsen- 
^^^  and  retroperitoneal  glands. 

-,^  the  anomalies,  one  or  two  are  liable  to  produce  trouble  later  in  life. 
^^  Writer  has  autopsie<l  three  cases  of  fatal  perforative  appendicitis 
..  ^'^  %UuH  IransverHiiH  was  found.  Tlie  ca])ut  coli  in  one  case  was 
'Jterully  trans|K)sed;  in  the  other  two  it  was  displaced,  and  closely 
^"Crent  to  the  sigmoid  flexure.  Diverticuhe  are  seen  in  any  part  of 
^^  canal,  and  may  be  sufficiently  large  to  pnMliire  serious  trouble.  The 
^•Htiach  may  be  nearly  inverted,  and  tlie  ranlia  brought  lower  than  tlie 
pylorus;  or  it  may  assume  a  vertical  })osition.  (Jastric  hypoplasia  may 
**  niarked. 
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Atresia  ani  and  recti  mar  be  of  sufficient  degree  to  prove  fatal,  or  may 
be  amenable  to  operatioD. 

Liver.  lieveaU  characterbtic  structural  changes  incident  to  tiirdio- 
vascular  lesions  ami  tlie  parenchymatous  changt?s  of  ^eptie  infection. 
It  may  be  the  primary  fociB  of  infection  in  the  foetus,  the  source  of 
which  is  the  cord  or  the  liquor  amnii.     (Mcnge  and  Kronig.) 

Icterus  neonatorum  will  result  from  such  infections,  and  may  be  com- 
pi  I fn ted  with  fatal  hemorrhage. 

The  writer  has  seen,  and  Menge  and  Kronig  report,  cases  in  which 
microtome  sections  revealed  foci  of  small  round  cells,  microoiicci  in  the 
writer's  case,  and  a  abort  bacillus  in  those  of  Menge  and  Kronig. 

Kidf^fs.  Aside  from  their  ioterest  merely  as  curiosities,  the  renal 
anomalies  are  very  important  from  their  relative  frecjuency  and  the  bear- 
ing they  have  on  surgery,  A  single  kidney  may  be  developed,  or  the 
two  may  fuse  to  form  a  horseshoej  or  both  may  locate  in  the  jielvls. 
One  or  both  organs  may  be  destroyed  by  hydronephrosis  due  to  atresia 
of  the  gen  I  to-urinary  canal  at  some  point. 

All  of  the  changes  due  to  renal  cyanosis  may  be  present  as  results  of 
cardio- vascular  lesions.  These  organs  also  show  the  general  changes  of 
infe<*tion;  and  local i?^ed  areas  of  infection  have  been  found^  especially  in 
the  Malpighian  pyramids  (Menge  and  Kronig)* 

A  very  important  congenital  condition  of  the  kidney^  described  by 
Orth,  Kosen'itein,  and  others,  is  multiple  cystic  degeneration  of  tlic  cor- 
tical tubules.  According  to  Rosenstein  the  crypts  may  be  so  numerous 
as  to  leave  but  little  functionating  tissue.  The  cysts  never  attain  a 
larj^  size*  The  condition  i:^  often  accomjianied  with  renal  hemorrhage, 
and  is,  unfortunately,  usually  bihiterah  The  writer  has  seen  one  such 
case  which  came  to  0[»eration  for  renal  hemorrhage  and  tumor.  The 
right  kidney  was  very  large,  weighing  about  three  pounds,  and  studded 
with  hundreds  of  cysts,  which  varied  in  size  from  a  pallet's  egg  to  that 
of  a  pin-head.  In  this  case  both  organs  were  involveil,  and  the  patient 
died  of  urseniia.  The  etiology  of  thc^se  cystic  kidneys  is  very  obscure. 
Not  infretjuently  an  infant  dies  within  a  few  days  after  birth,  and  the 
kidueys  arc  found  to  contain  uric-acid  infarcts,  which  are  locatcil,  as  a 
rule,  in  the  medullary  ]x>rtion-5  of  the  collecting  tnbulcs.  According  to 
Ziegler  these  infarc^ts  form  after  birth  as  a  result  of  the  inability  of  tlie 
renal  parcnehyma  to  sustain  the  increased  work  thrown  upon  it. 

(hniUd  Orf/ans^  Aside  from  anomalies,  the  organs  of  generation  may 
be  the  seat  of  infection,  which  is  acute  or  chronic,  depending  uj^on  the 
nature  of  the  infection. 

Omto\is  SfiftkrtL  Osteomalacia,  premature  ossification,  general  hyper- 
plasia, and  infections  of  various  nature  oct^un 

*'  Spoutaneous  fracture '"  has  been  record^nU  and  is  regarded  as  due  to 
uterine  eoutractinns  and  trauma. 

Ijiixations  of  the  joints  are  due  to  anomalous  development  or  oligo- 
hydramnios, 

Oligohydmmnios  is  in  causal  relation  with  talij)es  or  similar  condi- 
tions. 

Gmtrle  Talipm.  Centric  lesions  will  also  produce  them  by  causing 
muscular  coutracture. 

Mmeidar  %«ffm.     Aside  from  anoumlicsof  development,  the  muscles 
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xst  to  the  same  changes  occurring  in  other  tissues  due  to  general 

Un  shows  the  characteristic  lesions  of  acute  specific  diseases^  such 
.tina,  smallpox,  erysipelas,  etc.  Syphilitic  and  tubercular  lesions 
0  been  observed. 

oa,  ichthyosis,  and  many  other  lesions  of  the  skin  have  been 
i;  but,  as  yet,  their  pathology  is  entirely  obscure. 


CHAPTER   XVI. 

ABORTION   AND  PREMATURE   LABOR 

Deftnitloii  aad  Olassifloatioii.      Tfie  term  ahmiion  signifies  the  ei| 
ion  of  the  produots  of  conceptioti  before  the  dixteeoth  week  of  gestation, 
at  a  time  when  the  placenta  h  not  yet  fully  formed,  and  heuw  \s\m\i 
cannot  be  expelled  or  expressed  (Cretin's  method)  in  its  eiitin^ty. 

Prematare  labor  is  iipplled  to  the  delivery  of  a  ftetns  at  any  [mA 
from  the  time  after  it  has  become  viable  ti>  within  a  few  weeks^  liefort 
the  normal  termination  of  pregnancy.    It  is  made  to  cover  the  [ieriiKl  from 
the  twenty-eighth  to  the  thirty-sixth  or  thirty-eighth  week  of  gt'ritiition» 
For  the  intervening  i3eriocl  (from  the  sixteenth  to  the  twinity-fightb 
week)  not  included  by  abortion  and  premature  labor,  the  term  **  muiwr- 
riar/e-*  ia  generally  eraployed*    The  use  of  the  latter  term,  though  saip!- 
tioned  by  time  and  habit,  is  not  satisfactory^  as  admitted  by  many  aothor? 
who  have  submitted  to  the  custom*     It  would  appeiir  that  the  km 
**  imnvdare  labor  ^^  would  be  more  appropriate*     The  processes  of  fxpul- 
sion  at  this  period  of  gestation  resemble  in  a  measure  those  of  labor  at 
full  term,  and  they  may  be  looked  upon  as  constituting  a  labor  iu  min- 
iature.    But  the  foetus,  though  it  may  be  born  alive,  is  so  immattimiu  J 
its  development  that  it  cannot  be  retire*! — lu  other  w*ords»  it  ii  uoii-"™ 
viable.     Hence,  the  adjective  *^  immature  ^^  would  fitly  denote  ai  ocic^~ 
the  nature  of  the  delivery  and  the  condition  of  the  ft^tus*  _ 

Viability  of  FtBtus,  A.^signing  the  twenty-eighth  week  as  the  prliN^ 
of  viability  in  ?^<nuewhat  arbitrary;  for  with  the  mfdcrn  incuiwitorf  tin*! 
improved  methcMlrf  of  fee<ling,  fcetuses  bt^rn  at  an  earlier  [KTiml  o(  |ir<^- 
nancy  have  been  known  to  live  and  tlirive, 

Ribemont-Dessaignes  and  Lepage^  make  tlie  weight  of  the  fcetas  i, 
criterion  of  its  viability.  They  consider  it  no u- viable  if  it  weighs  le«j 
than  1000  grammes,  and  viable  if  it  weighs  more  than  that.  French 
authors  make  the  following  divisions:  (1)  Otmktr  abortion^  that  which 
tiikes  place  before  the  twentieth  day.  (2t  Bmhrynnh  abortion^  that  which 
takes  place  from  the  twentieth  to  tlie  eightieth  day*  (3)  Feetal  fibortlm^ 
that  which  tiikes  place  from  the  fourtli  to  the  seventh  month.  This 
division  is  confusing  and  has  no  practical  value. 

Abortion  is  arti^clal  or  sixjutaneons  according  as  it  is  or  ia  not  evoked 
intentionally- 
Artificial  abortion  is  spoken  of  as  therapeutic  when  it  is  done  for  justi- 
fiable canse,  and  criminal  when  it  is  done  for  improper  or  imuiorul 
reasons- 
Frequency,  It  i:*  genemlly  stated  that  from  30  per  cent,  to  40  (»er 
cent,  of  rdl  married  w<mieii  abort  before  they  reach  the  age  <if  tliirty 
years.  But  it  is  next  m  impossible  to  ascertain  nOialde  Mtatif^tics  on 
this    point.     Many    women    abort    at    an    eariy    |X'riti*l  of   pi\*gnancy 

iRltH2moni-lX*^srtiKii^fl  el  LtpuKf.    Precis  d'(/tet^trl«iue,     Pttrb*  ISS", 
34U 


1 


k 


ABORTION  AND  PREMATURE  LABOR,  341 

ritliout  kno\vin|r  it,  tliinkiii*^  tliat  tlie  menses  were  merely  delayed  and 
hfiirame  t>ii  rather  profusely.  Again,  other  women  ccmceal  the  fact 
rwi  motives  of  delie^icy.  The  estimates  of  authorities  differ  widely. 
Vavfiling  to  some  writers,  abortion  CKJCurs  once  in  five  or  six  ])regnan- 
sics.  Hegar*  estimates  the  frequency  as  once  in  eight  pregnancies.  M. 
^ifA'  states  that  to  every  one  hundred  pregnancies  at  full  term  there 
iretwfnty-five  abortions. 

Whitehead/  whose  statistics  are  universally  quoted,  states  that  thirty- 
8€^•enout  of  every  one  hundrt»d  mothers  abort  before  they  reach  the  age 
of  thirty  years.  His  statistics,  howev(»r,  were  based  upon  the  lowest 
ck*!^  of  Irish  i)easants,  who  were  living  in  Manchester  in  great  priva- 
tion and  amid  most  insanitary  surroundings,  and  with  whom  very  early 
numriages  were  the  ride. 

lime  of  Occurrence.  Abortion  occurs  most  frecjuently  in  the  third 
month — that  is,  Ix^tween  the  ninth  an<l  sixteenth  week  of  pregnancy. 
This  13  generally  the  case  when  it  is  due  to  diseases  and  maI])ositions 
of  the  uterus,  as  chronica  endometritis  and  backward  disj)lacements.  It 
is  espptMally  liable  to  take  phice  at  tlie  menstrual  dates.  It  is  very 
pniiwble  that  this  greater  frequency  at  the  third  montli  and  in  the  begin- 
ninjjftf  the  fourth  month  is  due  to  the  fact  that  at  this  time  important 
chanj^es  are  taking  ])]ace  in  the  attachment  l)etween  the  ovum  and 
nierine  wall.  It  is  the  period  of  the  formation  of  the  ])]acenta.  The 
diorionic  villi  situated  on  the  ])eriphcrv  of  the  oviun  undergo  atrophy, 
whiletliMse  situatc'd  in  contact  with  the  uterine  wall  (the  deciduaserotina) 
bcpome  hypertrhphied. 

Tilt' extent  of  surface  by  which  th<'  ovum  is  attached  to  the  uterus  is, 
iheri'fore,  decreased,  though  at  the  point  M'here  it  still  remains  attached 
-;-the  site  of  the  future  ])lacenta — it  strikes  <leeper  roots  into  the  uterine 
li>-iir<.  When  syphilis  is  the  cause  the  preuiiam  y  is  more  likely  to  be 
int«Tr:ij)red  at  the  sixth,  seventh,  or  eighth  nioiitli  of  gestation. 

hi-  coinnionly  believed  that   early,  especially  first,  pregnancies  have 

iiijT.- fn'inicntly  a  premature  termination  tlinn    those  which  come  after. 

^\liilr||..a<|'  observfMl,  however,  that  the    thii'd   and    fourth    ])regnancies 

:iih1  oncer  two  of  the  la^t,  thosv,  namely,  wlii<'li  occur  near  the  termina- 

rin/i  •»[' the   fruitful    peri<Ml,  are   mo-^t  commonly  unsuccessful.     This  i^ 

IKirrinilarly  interesting,  ina.-much  as  Whitehead's  (►bservatioiis  relat<'  to 

;i  rla-- of  people  among  whom  the  girls  marrieil  at  the  early  age  ol'thir- 

f CHI  and  fourteen  years.      This  experienee  corresponds  witji  that  of  the 

i/ifiinr  with  Russian  Jews,  who  also  are  given  to  early  marriages. 

Etiology.      It   may  be   >tated,  a^  a  general    law  with   ^nww  exceptions, 

I'M  all   etiological   factors  aet    either   by  exciting    uterine   contractions 

irc.-tly.  or  indire<'tly  by  eausing  the  death  of  the  fu'tns,  which  in  turn 

followed  by  uterine  contractions.      For  practical   purposes  the  causes 

'  alhU'tiou  may   be  divided    into  those  acting  through   the    fatlh'r,  those 

liuL'  through  the  mother,  and  tlnne  ailecting  the  ovinn. 

Patkunal.      By  far  the  most  important  and   rre<|nent  ean>e  of  abor- 

iii  proceeding  fr<nn  the  fatlh'r  is  syphilis.      It  is  iVcMjuently  overlooked 

«-au-e  the    manifestations  ot*  the   disease   may    no   lunger  be  pn^sent, 

'  Hi'Liir.     Mf)nnt«'«'li.  f  (Joburt-h..  \\^.  xx\i.  s   :;|. 

•y\    \\**»\.     Aniiali  di  (Ntfticia  ct  «;iM«c.,I.,-i:i.  N.».  J.  IV^. 

'NVhilvlu'iul.     A»»i)rllt.n  aiid  sterility,  etc.     K'.ii<li»M.  IM7. 
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or  they  may  nevpr  have  \yetm  *io  nuuked  a^  to  excite  the  attention" 
either  of  the  pitient  or  hl^i  |jhyf?iehiiK  Tulierculoiiis,  I ead-ixii aiming 
(C  Piiiii/  Keniiert*)»  atcoholism,  extreme  yotith^gn^at  old  ajre,  exee&s«ive 
venery,  inny  all  aet  as  t'jiusative  factors,  RilM^moiit-De-i^aigiieji  and 
Ijepuii^'^  relate  an  ohj^ervation  wliich  vvt»tdd  go  to  prove  that  excessive 
colt i< in  may  he  a  caiij^e  itf  ahortitin.  Of  thirty  cows  timt  were  iH:^rvcd 
by  thti  T^ime  hull  within  a  >ii(>rt  [»eriml,  the  fifteen  that  were  serve<l  fir^ft 
went  to  ill II  term,  the  hist  tiftt^en  all  altorted* 

Maternal,  [a)  Acute  infcciioH^  dheanm^  esspecially  typhoid  fever^ 
inHiien/iif  sinall|x»x^  eholem,  scarlatina^  measles,  pneiinioniii,  and  acute 
intermittent  fever.  The  more  severe  the  affection,  and  the  higher  the 
fever  and  the  more  continnons  it  is,  the  m«^re  likely  is  aljortii»n  to  c^ceur- 
The  germs  may  aet  dirt^rtly  un  the  fietiis  through  the  jjlueenial  eiivn- 
lation,  or  the  attendant  hiju^h  temperature  may  destroy  the  f<etn^  (M. 
Rnnge*),  or  placental  humnrrhages  miiy  wenr  as  a  result  of  the  jmtho- 
logical  changes  set  up  by  the  constitutional  afleetion  (Zweife)'^). 

(h)  Chronh  infcetmuji  dhetiffe^ :  ttibeivulosis,  syphilis,  and  severe 
malarial  poisoning  (T.  G.  Tlionias*)*  Of  these,  .^yphili--  is  again  by  far 
the  nio-it  eiminiou  cause.  Ac^-onling  ti*  Koemliel*!/  27  jx^r  cent,  of  all 
interrupted  pregnancies  arc  due  to  syphilid  in  the  mother. 

(r)  Of*f/ftftir  d!j*eaji€s:  cartliac  affect ii»ns,  especially  those  of  the  left 
orifice  (A.  MeDoiuikl,*  E.  Leyden');  chronic  ucphritiiSj  cansing  white 
infanits  of  the  placenta  and  premature  separation  of  the  placenta, 

[fl)  ComdfuthfHtJ  (fffhihttiM :  diabetes  mcllitus,  pnign*ssive  pernicious 
auferuia,  h^ad-|xiist>tnrig  { Benson -Buker,^'*  Kennert  ),  acute  anamia  fi»l- 
lowing  sudden  grctit  loss  of  blood. 

{(')  Enmiionttl  diHfurbamw:  sudden  shock^  severe  fright,  profmind 
s^irmw,  etc-j  may  at  times  bring  alxjut  the  interruption  of  pregnancy* 

(/)  Trnnnrnthm:  this  as  a  cause  of  nbortion  must  always  \w  accepted 
with  considerable  seeptieisnu  In  a  healthy  cimdition  of  the  uterus 
and  tlie  <ivum  thr  jireguant  woman  may  sustain  tiie  severest  injury 
without  alinrtini:.  On  tlie  other  baud,  when  the  utero-placental  vessels 
are  fnigile,  as  tliey  aiv  in  some  cunstitutioual  diseases — e.  f/.,  syphilis — 
a  slight  tniuiTuUism,  such  as  \»  occasioned  by  a  fit  of  etaighing,  stmitang 
at  stool,  iTtelnrjg  and  vomiting,  may  be  attended  by  a  hemorrliage 
between  tlie  [daecuta  and  the  uterus,  and  couHetfuent  alMU'tion.  A  severe 
blow  \^\\  the  alMhaneu  after  tlie  third  or  fourth  numth,  when  the  uterus 
has  risen  inio  the  abdominal  cavity,  nuiy  aet  ja^  an  exciting  cause,  either 
by  cjinsiug  the  death  of  the  fietn^^  directly  or  by  bringing  ab<>ut  a  sej«i- 
ration  of  the  placenta  fmin  the  uterine  walh  In  these  instances,  as  a 
ruli%  the  symut<JUis  of  abortion  follow  immediately  the  rc*ccipt  of  the 
injury.  TJie  laity,  however,  are  only  tiwi  pr<me  to  ascrilie  the  interru|>* 
tiou  fvf  pregnancy  to  tlie  most  triHing  accidents,  sueli  as  a  misstep  ur  a 
simple  fall 

*  1\  l*inil.    Arch.  it*'*n.  (it  M^rlrfine,  IfiOO, 

*  Ki)>f  moiit  l>L'j*-iiiiirii*-6  el  Lt  i^furtv  I'n'fdi  iroiist^trkiue.    Filri«.  18E»7. 

*  M.  Huiliii'.     Vfjlkiiirtini"?«  I:  -r,  NVi.  174.  ftliU  Al^lV.  f.  Ofii,,  IVl    3£U.  9.  l^ 
»  W  KWftfeL    U-lirbiich  di  r  \U\  Stuttifuri.  \ms 

*  T.  rMUUnl  Thtmuvs.    At.   r  .  _ 

«  A.  MrUoimJit    Ohst*?trha|  Jmirmil  *if  Ofeat  Urfluin.  IS77. 


»^  Boiisoii  Itokrr.    Obsttft. Tmiu.,  LtjiidDii.,  mi",  voL  vfil,  p.  II, 
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Major  operations  (ovariotomy  and  even  myomectomy)  have  been  per- 
xmed  on  pregnant  women  without  any  deleterious  influence  upon  the 
OQiae  of  gestation.  Operations  on  the  vulva,  however,  are  said  to  be 
loie  dangerous  in  this  regard  (Schauta^).  Yet  the  author  once  excised  a 
'erymach  hypertrophied  hymen,  necessitating  extensive  suturing  of  the 
csalting  wound,  in  a  young  woman  in  the  fourth  month  of  pregnancy, 
jidshe  went  to  full  term. 

Too  frequent  indulgence  in  sexual  intercourse  not  only  lessens  the 
rirility  of  the  spermatozoa,  as  we  have  already  seen,  but  acts  also  as  a 
lumatLsm  and  brings  about  a  hypersemia  of  the  uterus.  Hence,  abor- 
ioQ  is  common  in  newly  married  women  during  the  first  five  or  six 
weeks  of  married  life. 

Sea  voyages,  even  in  absence  of  storms,  and  high  altitudes  (Sancerotte 
md  Jourdanet,  quoted  by  Charpentier)  are  said  occasionally  to  cause 
premature  expulsion  of  the  foetus. 

dr\ig9.  Certain  drugs — ergot,  savinc,  quinine,  salicylate  of  sodium 
(the  author^,  and  a  host  of  others — are  supposed  to  possess  the  property 
rf  brii^ng  on  abortion.  It  is  doubtful  whether  tliey  can  do  this  in  a 
ttonnal  condition  of  the  uterus.  When  a  strong  predisposition  exists, 
bowever,  quinine  and  salicylate  of  sodium  should  be  administered  with 
peat  caution. 

iooo/  Causes.  Backward  displacement  of  the  uterus  is  a  very  com- 
mon cause  f58  per  cent.,  Roemheld^),  in  which  condition  it  may  be  due 
to  the  inability  of  the  fundus  to  rise  above  the  promontory,  and  then  it 
usually  takes  place  between  the  third  and  fourth  month.  The  termina- 
tion of  pregnancy  may,  however,  occur  later,  and  then  it  is  said  to  be 
iue  to  the  chronic  endometritis  and  metritis  that  are  usually  associated 
with  the  malposition. 

The  other  conditions  of  the  uterus  that  may  give  rise  to  abortion  are 
chronic  metritis,  chronic  endometritis,  laceration  of  the  cervix,  muti- 
lation of  the  cervix  through  an  unskilful  amputation,  adhesions  of 
theutmis  to  the  pelvic  wall  or  to  other  adjaeent  structures,  tihroniyo- 
roata  or  malignant  growths,  immature  and  ahnormal  development  of  the 
•sterns  (uterus  hieornis,  pregnancy  taking  place  in  a  rudimentary  horn), 
neighl)oriiig  tumors,  and  pelvic  deformities,  which  may  interfere  with 
^n*^  growth  of  the  uterus.  Artifi(rial  forward  fixation  of  the  uterus, 
"'ther  to  the  vagina  or  to  the  abdomen,  has  been  known  occasionally  to 
jr'xliice  abortion  from  inability  of  the  fundus  to  grow,  owing  to  too 
"^  union  with  the  vaginal  or  the  abdominal  walls.  Marked  disease 
'  the  adnexa  may  interrupt  the  pregnancy. 

'"ibifud/  Ahorfion  :  Lastly,  there  are  some  women  who  al)(>rt  over 
'^'  over  agjiin,  and  in  whom  the  most  thorongh  investigation  fails  to 
'u  a  reasonable  cause.  To  this  condition  the  t(M'm  *' habitual  abortion'' 
•applied.     To  attribute  the   tendency  to  a  hypera'sthctic  condition  of 

^iterine  system  of  nerves  (T.  (i.  Thomas*)  or  to  congestion  of  the 
p^s  (Xapier^  and  others)  is  merely  begging  the  (juestion.  By  many 
'*«>rs  the  term   hal)itual  abortion    is   used   interchangeably    with   re- 

i  Frii'«lri«'h  Srhauta.     I-ohrbuch  dor  (JoMmnnttn  (iyiiiik<»l«.j;i(>.  Loipziu  im(\  Wicn,  1MK5. 
'  II.  N.  Vmii'Imtu.     N«'\v  York  M<*(1.  J«njrn..  v«»l.  lix.  p  7n». 
^  L   KoiMiiht'M.     Inaiiu   I)i!.s.     Main/.  lv.*.». 

*  T.  <;ainHr«l  TliomH»..     Ahorticm.     lht«<>. 

*  W.  1>.  1,.  Napier.    Trans.  Ltmdon  Ol.st**t.  Socittv,  IMKi,  p.  lisy. 
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pL*aietl  al>ortioii3»  This  is  mislcxidiiig  fnmi  an  etiological  staiJil|K>iiit,  to 
siiy  the  Ion  St. 

FfETAL,  UiKler  this  hcatling  are  included  all  the  pathologit*al  ehaiigeij 
that  may  affect  the  ovimi  and  its  eiivelo])es.  Here,  again,  syiJiilis  phiys 
an  imjwrtant  role  by  imjchifing  changes  in  the  ovnni  or  in  the  placenta 
which  Ira  J  to  the  deatli  of  the  fcetn.s  and  to  coni^etjucnt  abortion.  It 
may  kill  the  fcetus  directly  through  cansiug  marked  pathological  changes 
in  iraportant  organs,  and  the  membranes  mav  remain  unaffected  (Zwei- 
feV). 

Syphili.s  may  be  tran.^^mittcd  dirt*ctly  from  the  father,  and  tlie  hieiyis 
die  of  it  with  nut  infection  of  tlie  niothor  ensuing.  According  to  Napier,* 
wlien  syphilis  is  the  t*ause,  the  ileatli  uf  tlie  fi^tiis  octnirs  most  freijuenlly 
between  the  third  and  eighth  month ■«,  very  seldom  befoi'*^  that  time. 

Various  disea'^es  of  the  decidua,  placental  apoplexy j  and  the  different 
degenemtioni^i  r>f  the  placenta  may  bring  about  abortion  by  causing  death 
of  the  ffietiis*  FidvIivdramiiio%  bv^  causing  ov^cr-tlistcntion  of  the  uterus, 
may  lead  to  premature  expul^sion  of  its  contents. 

Abnormal  insertion  of  the  placenta  (placenta  preevia)  Ls  very  prone  to 


FtQ,  23^. 


:^9^. 


•«jjr  f 


Aborted  mum.    Deelduce  «tirl  oTum  complete,    o.  i,  canvspimdn  to  th«  dticMua  si  luAted  *t  tbe  c 
tntemma ;  1 1,  t4>  ttie  decldua  situated  At  tbe  opaninm  ot  the  tubes. 


«  ?.  2w<*ife1     L*hrbiit?h  d^  Oehurtjhfll  fe,  Stutt«*n.  laps. 
■  \\\  n,  h.  Nnpter.    Trim.  I^niltm  UlitU't.  J?oi-Jt;t>-.  lim,  |i,  S 
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induce  abortion,  though  it  generally  plays  a  more  importaut  rSle  in  the 
production  of  premature  labor. 

Pathology.  To  describe  all  the  pathological  changes  of  the  mem- 
branes and  ovum  that  are  observed  in  abortion  would  lead  us  beyond 
our  province.  We  will  merely  give  those  that  we  consider  necessary  for 
the  elucidation  of  our  subject. 

In  abortion  there  is  invariably  a  rupture  of  the  bloodvessels  that  con- 
nect the  ovum  and  the  uterine  wall — in  other  words,  of  the  utero- 
placental vessels.  The  effusion  of  blood  usually  takes  place  in  the 
uecidua  vera,  but  not  infrequently  it  forces  its  way  between  the  decidua 
and  chorion,  also  at  times  even  breaking  through  the  decidua  and 
amnion  and  filling  the  amniotic  cavity  with  blood.  In  abortions  of 
more  advanced  pregnancy,  after  the  formation  of  the  placenta  the  blood 
IS  effused  between  the  placenta  and  the  uterine  wall.    In  this  manner  the 

flacenta  is  detached  to  a  greater  or  less  extent  from  its  uterine  insertion, 
n  studying  the  pathological  anatomy  and  mechanism  of  abortion  we 
cannot  do  better  than  quote  Dr.  Berry  Hart's^  excellent  description: 
Two  forms  njust  be  considered :  (1)  Normal  or  complete;  (2)  abnormal 
or  incomplete. 

Fig.  2:«. 


Closed.  Open. 

Ovum  of  the  first  month.    The  dccidux  have  remained  behind,  the  amnion 
has  broken  through  the  chorion  ;  natural  size.    (Winckel.) 

Normal  or  Complete.  There  are  two  varieties  depending  upon  the 
size  of  the  ovum  proper  covered  by  reflexa.  In  the  firnt  variety,  when 
the  ovum  is  small,  the  decidua  is  separated  in  its  whole  extent  and  is 
ex|>elled  with  the  ovum.     This  is  the  exception. 

In  the  second  variety  the  decidua  vera  separates  over  the  lower  uterine 
segment,  and  the  ovum  proper  is  covered  by  reflexa  driven  down  into 
the  cervical  canal,  but  remaining  attached  above  by  an  apparent  neck  to 
the  dec*idua  of  the  retracting  upper  si^gmcnt.  The  rest  of  the  decidua 
is  then  separated  and  the  whole  expelled. 

Abnormal  or  Incomplete.     The  following  two  varieties  may  occur : 

1.  The  foetus  alone  or  the  entire  ovum  with  its  chorion  may  be  ex- 
pelled through  the  reflexa.  The  decidua  vera  and  reflexa  are  retained  or 
expelled  later. 

2.  The  ovum  covered  by  reflexa  may  be  expelled,  the  apjxirent  polypus 
neck  having  been  snapped.  The  part  thus  expelled  is  often  mistaken  by 
the  practitioner  for  the  entire  ovum.  He  sees  an  oval  sac  covered  i)y 
decidua  with  amnion  below  this  and  containing  liquor  amnii  and  the 
fnetus.  It  is  really  only  the  ovum  proper  covered  by  reflexa,  and  the 
decidua  vera  and  serotina  in  tlic  sha[>e  of'  a  sac  arc  still  iii  ufero. 

»  D.  Berry  Hart.    T-rans.  K*\\uh.  olisltt.  S<..(icly.  Isw-'JI,  \t.  lU 
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It  luippeDg  ocjcasioimlly  that  the  eactra vacation  of  bloml  ioto  the  mem- 
branes takes  place  at  different  timeSj  alk)vving  the  coa^iilatiou  of   the 
blood  in  strataj  thus  forming  what  is  known  as  a  blood  ruofe^     Should 
the  process  of  abortion  lie  slow  in  culminating,  the  coloring  matter  of 
the  blood  becomes  absorbed ^  the  blood  strata  uiidei^o  partial  organiza- 
tions and  there  results  what  is  known  as  a  fi^»ht^  vioh^     This  may  form 
anew  a  e<»nDection  with  the  uterine  wall  and  be  retained  for  an  iudetiuitfiJ 
period.     These  muks  have  giMienilly  a  characteristic  apiR^aiance,  bein^J 
covci'ed  with  the  decitlua  MTntina  ami  n^Hexa,  :iud   Itavini,^  remnants  (iff 
the  decidua  vem  hanging  from  them.     Un  cutting  tbem  uj)en  tlie  tVeinsI 
or  ovum  is  found  in  the  centre  of  a  sninntli -lined  cavity — the  amniotic. 
The  fotus  is  very  small  in  eomparisoti  with   the  m.tB  of  the  eKpelled 
mass,  ant  I   timy  he  overlooked   unless  scarchc*!  for  with  n  magnifying 
glass. 

In  iucomplete  and  neglected  abortions  the  retained  |>ortions  of  decidua 


^:d 


m' 


Elirljr  pitvnAncf  (twri  moi^ilisu     ^  r..  iia  esteriiiim ;  a,  ( ,t»  Lnternuni :  /.  a.i  upper  llAlt  ^  AlM 
ftUMlmsieiitor  p«ri(oneum ;  pL^  |iku;eQi«  ■  d.  tt. ,  d€t!ldua  rem :  d.  r.*  decidiM  retlexft.    (SonUEIB.) 


or  of  placenta  may  develop  into  a  decidual  fir  placental  polypus  in  the 
follow^ing  manner.  The  uterus^  through  contracnons,  endeavors  to  ex|>el 
its  contents,  the  plat^^ntal  residua  art^  thus  loosened  id  some  places  and 
hemorrhage  occurs.  The  blood  is  deposited  u[>(m  the  placental  remains 
in  layers^  forming  a  smaller  or  larger  pulypoid  mass,  which  acquires  a 
new  conneetioD  with  the  uterine  tissues.     Decidual  polypi  are  formed 
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in  exactly  the  same  way  (Winternitz*).  These  polypi  may  remain  for 
weeks,  or  even  for  months,  in  the  uterus  without  undergoing  decomposi- 
tion and  without  causing  a  fetid  discharge  or  elevation  of  temjierature. 
Wintemitz*  relates  a  case  that  came  under  his  treatment  six  and  one- 
half  months  after  the  abortion.  The  removed  mass  was  free  from  any 
fetid  odor.  It  is  these  formations  that  frequently  are  the  cause  of  irreg- 
ular hemorrhages,  continuing  for  a  long  time  after  a  supposed  complete 
abortion. 

The  retained  placental  and  decidual  residua  do  not  always  behave  in 
this  benign  manner.  They  may  undergo  decomposition,  and  if  the 
drainage  is  not  free,  as  is  most  frequently  the  case,  owing  to  the  closure 
of  the  cervix,  septic  infection  of  a  more  or  less  serious  nature  may  result. 

The  foetus  in  cases  of  abortion  is,  as  a  rule,  smaller  than  the  period  of 
pregnancy  would  indicate.  This  is  particularly  true  of  cases  of  fleshy 
mole,  where  the  ovum  dies  at  an  early  stage.  It  may  then  become 
entirely  absorbed,  or  exist  merely  as  a  small  white  strand  in  the  centre 
of  the  amniotic  cavity.  In  other  cases,  after  undergoing  partial  macera- 
tion in  the  liquor  amnii,  the  foetus  may  become  mummified,  and  be  thus 
expelled,  or,  again,  putrefaction  may  set  in  and  the  putrid  mass  be 
expelled  piecemeal. 

Symptoms  and  Clinical  Oonrse.  The  symptoms  of  abortion  vary  at 
different  periods  of  pregnancy.  In  the  first  six  or  eight  weeks,  pro- 
dromal symptoms  are  rare.  The  woman  has  not  yet,  as  a  rule,  expe- 
rienced any  of  the  symptoms  of  pregnancy.  The  abortion  has  all  the 
characters  of  a  retardea  and  profuse  menstruation,  which  the  patient 
often  thinks  it  is.  She  loses  considerable  blood,  and  frequently  passes 
large  clots.  Her  suffering  generally  is  not  great — not  more  severe  than 
that  which  ordinarily  accompanies  menstruation.  Skene^  speaks  of 
some  cases  in  which  the  hemorrhage  takes  place  only  at  night  when  the 
patient  is  lying  down.  The  explanation  he  offers  is  that  the  ovum  dies 
and  is  not  expelled,  but  acts  as  a  valve  at  the  os  internum  when  the 
patient  is  in  the  erect  position.  When,  however,  *^  she  lies  down,  it  falls 
away  from  the  os,  and  a  hemorrhage  takes  place,  the  blood  accumulating 
in  the  uterus  when  she  is  standing  or  walking  about.''  At  times  there 
may  be  considerable  uterine  colic.  If  the  woman  recognizes  the  fact 
that  she  has  been  pregnant  she  will  often  state  that  ^^  everything''  has 
come  away  in  the  form  of  a  large  fleshy  mass,  which  is  usually  nothing 
more  than  a  large  blood-clot  partially  organized.  At  this  stage  generally 
the  ovum  is  rarely  found;  it  passes  off  with  one  of  the  clots,  or  with 
the  shreds  of  the  decidua. 

On  bimanual  examination  the  uterus  is  found  enlarged,  especially  in 
its  antero-posterior  diameter,  to  about  double  the  size  of  the  non-pregnant 
uterus.     The  cervix  may  be  quite  closed  or  very  slightly  open. 

In  other  cases  the  cervix  will  be  found  quite  open,  and  the  finger  will 
detect  just  beyond  the  external  os  a  smooth,  globular,  elastic  mass,  appar- 
ently attached  to  its  interior.  This,  as  we  have  already  seen,  is  the 
ovum  driven  into  tiie  cervix,  but  arrested  in  its  expulsion  by  the  strong 
muscular  fibres  of  the  external  os. 

In  a  thinl  class  of  cases  the  uterus  will  be  found  slightly,  if  any 

>  E-  WlnternlU.    Sam.  Zwanglos.  Abhund.  aus  deiii  Gibioio  (Ur  Frauinluilk..  H<1.  ii.  II»ft  ». 
t  lhU\.  »  A.  J.  C.  Skene.    Medical  New>.  1>M. 
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lar^Erer  than  normal.  The  rontiaiiance  of  the  hemorrhage  in  these  cases 
will  f(irnt?;h  n^  the  odI y  evidutiot*  that  iill  the  }>ro<iuetsf>f  cont"e]>tion  have 
not  yet  been  ex  pel  led.  It  is  important  to  bear  in  mi  ml  that,  tiiough  the 
uteriH  is  not  eulurgetl  and  ilie  cervix  i^  not  jiatiilousj  tlie  hemorrhage  in 
all  ]>robability  is  due  U.i  retainwl  deeidua,  for  it  is  genera Hy  stated  that 
retained  deeidua  is  always  indieated  by  a  patulous  cervix.  We  have 
seen  cases  in  whicli  profuse  heioorrhage  continued  for  weeks  with  the 
local  conditions  just  mentioutMl,  and  which  were  due  to  the  presence  of  a 
fragment  of  decidiia,  perhaps  not  larger  than  the  finger-nail.  Duhrssen,' 
who  iias  liad  a  very  extensive  experience  as  the  assistant  of  GusseroAv  at 
the  Churitc  in  Berlin,  says  that  '"^  the  retention  of  portions  of  the  decidua 
vera  is  not  the  exception,  but  the  rule," 

In  a  very  small  percentage  of  eases  where  the  ovum  and  its  membrane 
are  virtually  ex|}elled,  either  en  masse  or  separately,  the  hemorrhage 
ceases  in  four  or  five  days,  and  a  \oax\  examination  will  detect  merely  a 
softened  uterus,  perhaps  sliglitly  eiilargc'd. 

After  the  secHmd  month  of  pregnancy  premonitory  signs  are  gejierally 

[iresent*  The  patient  will  complain  of  bearing-tlown  sensations  in  thoj 
«»WKr  part  of  the  ab^lomen,  and  she  will  suffer  more  or  less  from  a  feelin^l 
of  weight  in  the  jiclvis,  fvtnu  backache,  from  frequent  micturition,  and 
fnini  a  slight  mucous  or  watery  discharge.  Pains  resembling  labor  pains 
may  precede  any  marlcRl  hemorrhage*  though  at  times  there  may  be  cou- 
siderablc  loss  of  blood  before  labor  pains  are  experienced.  The  further 
advanced  the  pregnancy  the  more  likely  will  it  be  that  the  labor  pains 
will  precede  tlic  liemorrhage,  though  the  opposite  may  obtain  at  any 
perioo  of  prematurity. 

Uu  local  exaniiuatit>n  the  cervix  may  be  found  chised  or  partially 
open,  acctirding  to  the  advance  the  efforts  of  the  uterus  liave  made  to 
expel  its  contenta  The  uterus  will  be  found  to  correspond  in  size  with 
the  given  period  of  pregnancy,  providing  the  feet  lis  has  not  yet  been 
expelled.  The  latter  fact  is  readily  aswrtained  from  the  woman  lierself 
or  any  of  the  attendants,  as  the  fjBtiis  has  now  reaches!  a  stage  of  devel- 
opment whicii  makes  it  easily  recognizable  by  the  laity. 

The  placenta  may  be  expelled  on  I  ire  after  the  delivery  of  the  f(BtuS|J 
or  it  may  ciime  away  piecemeal — a  much  more  frequent  occnrrencx?.  In 
the  latter  ehtss  of  oases  portions  of  the  placenta  may  remain  attached  to 
tlic  uterus  for  an  indefinite  period,  as  already  stated,  causing  from  time 
tij  time  uterine  hemorrhage.  In  eases  of  i)rotracted  abortion  the  woman 
shows  signs  of  ill  health.  She  grows  more  or  less  anremic,  has  a  s^jmc- 
what  haggard  uppearaut^e,  and  feels  too  weak  to  carry  on  iier  usual  duties. 
Of  course,  in  cashes  of  incomplete  abort  100,^  when  the  retained  products 
undergo  dccoiUiKJsition  and  septic  infection  occurs,  the  usual  symptoms 
of  t^ep^is  manifest  themselves,  and  the  temperature  usually  runs  high. 
It  must  be  borne  in  mind,  however,  that  we  may  have  a  severe  form  of 
sepsis  with  sean^^Oy  any  elL'vatii>u  of  temperature*  These  cases  are  gen- 
erally very  treacherous,  as  the  pols+m  acts  t*hii*tiy  ou  the  heart. 

Liiually  we  may  find  an  exudate  in  Douglases  cul-de-sac  or  at  the 
base  of  one  of  the  broad  Hgameut'i,  In  other  cases  there  will  be  the 
local  signs  of  pelvic  peritonitis. 

In  abortions  }>n<(r  lo  the  strond  month  there  is  no  true  lochia!  dts- 
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charge,  but  rather  a  Rero-sanguineous  flow  lasting  three  or  four  days. 
In  the  later  months  the  flow  resembles  more  or  less  that  following  labor 
at  full  term,  and  the  more  advanced  the  pregnancy  the  closer  the  resem- 
blance. After-pains  are  not  common  until  after  the  fourth  month. 
Before  that  period  they  are  usually  due  to  incomplete  expulsion  of  the 
products  of  conception. 

Involution  takes  place  in  less  time  than  after  labor  at  term.  Subin- 
volution and  the  consequent  metritis,  however,  are  more  common,  owing 
to  the  neglect  of  the  precautions  usually  observed  after  normal  par- 
turition. 

Diagnosis.  At  first  thought  the  diagnosis  of  abortion  would  seem  to 
be  an  easy  matter,  but  the  practitioner  will  meet  with  no  condition  in 
his  practice  which  at  times  will  puzzle  him  to  the  same  degree.  In  some 
cases  tlie  diagnosis  is  a  simple  affair.  A  woman  who  has  always  been 
regular  passes  one  or  two  menstrual  periods,  then  suddenly  is  seized 
with  profuse  hemorrhage,  and  on  examination  the  cervix  is  found  dilated 
and  the  finger  comes  into  contact  with  a  globular  body — the  ovum  lying 
within  it.  Unfortunately,  from  a  diagnostic  point  of  view,  such  a  com- 
bination of  conditions  is  a  rare  exception.  The  first  two  conditions  may 
be  met  with,  but  on  examination  the  cervix  will  be  found  closed  and  the 
uterus  but  slightly  enlarged.  The  questions  confronting  the  examiner 
then  would  be:  (1)  Has  the  woman  been  pregnant?  (2)  Has  she 
aborted?  (3)  Is  the  abortion  complete  or  incomplete?  Amenorrhoea 
in  a  married  woman  who  has  always  been  regular  and  who  is  not  nursing 
is  strong  presumptive  evidence  in  favor  of  pregnancy.  Other  signs 
should  be  looked  for.  A  uterus  perceptibly  larger  than  the  non-gravid 
organ  would  confirm  tlie  diagnosis  of  abortion.  The  thinl  question 
could  be  answered  only  by  tlie  presence  or  absence  of  hemorrhage,  for 
with  very  few  exceptions  the  hemorrhage  will  continue  more  or  less 
irregularly  so  long  as  any  portion  or  fragment  of  decidua  or  placenta  is 
retained  in  the  uterus.  It  is  true  that  in  some  cases  the  presence  of 
retained  products  within  the  uterus  will  be  manifested  by  a  patulous 
cervix,  wnich  will  readily  admit  the  index  finger  beyond  the  os  inter- 
num, but  the  opposite  condition,  a  closed  cervix,  obtains  just  as  often. 

The  occurrence  of  hemorrhage  in  the  pregnant  state  is  always  signifi- 
cant of  threatened  or  actual  abortion.  But  such  hemorrhage,  morr 
e^ftevinlhi  if  it  be  Hlir/ht,  may  be  due  to  other  causes.  A  visual  ins|)ection 
of  the  cervix  with  the  aid  of  a  s|>eculum  ought  to  l)e  made  to  ascertain 
whether  the  blood  does  not  come  from  an  erosion  of  the  cervix,  from 
carcinoma,  or  from  a  small  cervical  polypus.  In  some  women  then* 
is  a  periodical  flow  for  the  first  two  or  three  months  or  more  of 
pregnancy. 

Ectopic  gestation  may  be  mistaken  for  abortion.  At  times  nothing 
but  a  careful  bimanual  examination  (under  narcosis  if  necessary)  will 
serve  to  differentiate  the  two  conditions. 

Tlie  points  of  distinction  are:  (1)  The  genital  hemorrhage  in  ectoj)ic 
gestation  is  more  irregular  and  usually  less  profuse  than  in  abortion.  (2) 
The  pain  in  ectopic  gestation  is  generally  more  severe,  and  has  the  char- 
acteristics of  severe  colic  more  than  of  labor  pains.  (3)  In  ectopic  gestation 
the  patient  is  likely  to  suffer  from  synco|)al  attacks  when  rupture  takes 
place,  and  at  every  recurrence  of  hemorriuige  into  the  peritoneal  cavity. 
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(4)  The  mass  formed  by  an  ectopic  sac  h,  as  a  rule,  much  more  sensiti' 
to  pressure  than  an  imprisoiietl  gravid  fundus  uteri. 

It  occaisionatly  happcu^^  that  the  gravid  uleruii  enlar^s  irregiilarlv  on 
aet*oiint  of  adhesiou:^  or  of  chronic  metritis.  As  this  eoudillon  h  likclr 
to  lead  to  abortioo  sooner  or  later,  it  nmy  give  rise  to  the  emonttnii 
diagnosis  of  ectopic  gestation  ( Viticberg"). 

In  very  obsiiure  cases,  seeiufr  that  symptoms  of  abortion  sr^  prestiii, 
there  can  be  no  objeiJtion  to  fully  dilating  the  uterus  under  aaiioogis  aini 
exploring  its  cavity  with  the  finger. 

Prognosis.  The  nienuce  to  life  in  spontaneous  abortion  is  very  gliglrl^ 
hut  ubMinion  is  often  the  startiug-jwint  tif  serious  trouble. 

The  *(fiHfjers  are  i 

[a)  Hetaot'rhtif/€' :  Although  this  is  seldom  so  severe  as  to  enilangfr 
life,  yet  the  woman  may  be  markedly  weakened  by  the  lo^  of  bW 
wiiic^li  may  perriist  for  weeks  if  not  arrested  by  projK^r  treatiunii, 
Oc<*a>i<viiuI!yj  Imwever,  it  may  be  so  profuse  as  to  cause  deaih  (Zwnfif, 

(h)  Suhinrolufloii :  This  may  result  in  chronic  metritis  antl  eiwlonie 
tritis,  which   may  It'ad  to  in  valid  ism* 

(c)  HepiiG  Infevtkm;  This  mreiy  occui^  from  retained  pnKlum  utilt« 
the  woman  has  been  examined  by  unclean  hands^  or  had  an  um'l«i« 
instrument  passed  into  the  uterine  cavity.  In  the  writers  exjiericn<v» 
however,  abortion  in  sluirply  retmflexed  uteri  is  rather  pi\>ne  tt>bf  sti- 
tundi'd  with  septic  intVction.  This,  no  doubt,  is  due  to  the  einJum^Liiw^ 
1 1 1  a t  d nii n age  i s  v e ry  m a r ke illy  i r j t c rf e rvi I  with.  J^* psi s  f ol lo w i ag  aiw f- 
tion  is  not,  as  a  rule,  so  serious  a  condition  as  that  following  labor  at 
fidl  term.  On  |)romptly  emptying  the  uterus  the  septic  mauifestiitiuiis 
as  a  general  rule,  n^adilv  subside*  An  exception*  however*  r\mi^  b«^ 
mntle  in  cases  of  pepsin  tol^^\viilg  criuiiual  alM>rtiiuh  Here  ihct'i^ufJ*^ 
of  tlu'  alfei^rinn  may  Ijc  virnh-ut  -mm\  rapidly  la  tab 

Treatment.      Propht/lactic,      In  order  to  succeed   In   the  preveative 
tre^Unient  a  very  thorough  investigation  must  be  made  of  eaeh  case  wlr 
a  view  to  ascertaining  the  cause,  and  the  treatment  suitable  for  thetoJ 
dition  found  must  be  instituted* 

If  rctroversinu  be  present,  a  suitalile  pessary  should  be  introdu* 
after  tlie  uterus  lias  hrst  been  re  [placed  to  its  proper  position.  Tli€  cfts^ 
should  be  carefully  waU.hed^  espt»cially  during  the  tbii\l  mouth  and  t|^^ 
comnienceraent  of  the  fourth,  when  the  fundus  rises  out  of  the  peK'*^' 

After  this  the  pessary  may  be  removed.     Chronic  endometritis  ^^ 

[  laceration  of  the  cervix  call  for  appropriate  treatment,  which,  of  coiiri=^i 

must  be  carried  OLit  before  conceptiini  takes  place*     ^\'hen  uterine  atl^^ 

sr<jns  are  the  cause  csarefnl  massage  and  stretching  of  the  adhesii^**^ 

ful lowed  by  suitably  plated  tamptmsj  may  be  attendcil  with  sucn-sesa,        , 

The  pelvic  massage  may  be  carried  out  even  during  preg nancy;    * 
manipulations,  of  courscj  must  be  conducted  witli  the  greatejit  ge0tlet%^ 
and  4*aution.  ^| 

If  syphilis  be  suspected — and  in  aises  of  fliail>t  as  to  causation  \t^^ 
I  always  wise  tt^  suspect  it — l>otli   pai*cuts  shouhl  be  subjet'letl  to  a  lo«  "•! 

'  CMutimicd  course  uf   antisyjilulitic    treatment,  and  in   the    mother    ^^ 

'  ta*atment  should  be  continued  during  the  whole  pregnancy. 


itive 
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Xervous  diseases,  such   as   chorea,  etc.,  must  be  combated  by  the 
]Hoper  remedies. 

In  cases  of   habitual  abortion,  without  any  ascertainable  cause,  the 
^voman  should  be  enjoined  to  remain  in  bed  during  the  time  when  the 
nenses  would  normally  recur.     The  rest  in  bed  should  be  absolute,  the 
pitieDt  not  being  allowed  to  get  up  to  void  urine  or  feces.     Emotional 
excitement  of  all  kinds  should  be  prevented.     ZweifeP  states  that  he 
h$  met  with  success  in  some  cases  by  entirely  interdictlpg  sexual  inter- 
coarse  during  the  whole  pregnancy.      Some  authors  speak  favorably 
«( the  internal  administration  of  potassium  chlorate.     The  writer  has 
met  with  apparent  success  with  this  form  of  treatment  in  a  few  cases. 
Tbe  salt  is  administered  in  five-grain  doses,  freely  diluted,  three  times 
a  day,  and  is  to  be  given  during  the  whole  period  of  gestation.     It  is 
aid  to  act  by  diminishing  uterine  irritation  and  congestion,  and  also  by 
increasing  the  oxygen  of  the  blood  in  the  mother  (Sir  J.  Y.  Simpson'). 
Yibumum  prunifolium  has  been  highly  lauded  in  habitual  abortion  by 
E.W.  Jenks.*   He  advises  from  a  half  teaspoonful  to  a  teaspoonf ul  of 
the  fluid  extract  four  times  a  day,  beginning  at  least  two  days  before 
the  menstrual  date,  and  continuing  it  for  two  days  longer  than  the 
periods  usually  last.     Pregnant  women  in  whom  the  habit  of  abortion 
exists  should  not  be  allowed  to  go  on  long  railroad  journeys,  nor  on  a 
sea  voyage.     In  these  cases  it  is  best  that  at  least  a  year  elapse  after  the 
hat  abortion  before  pregnancy  again  occurs.     Physiological  rest  of  the 
sexual  organs  for  a  long  period  occasionally  has  a  happy  effect. 
^        Treatment  of  Threatened  Abortion.     The  abortion  may  be  arrested  so 
!      long  as  the  death  of  the  ovum  has  not  occurred.     But  as  it  is  next  to 
impossible  to  determine  this  point,  we  are  forced  to  act,  in  great  measure, 
empirically.     If  the  hemorrhage  has  been  moderate,  more  particularly 
if  the  cervix  has  not  yet  dilated  to  any  extent,  we  should  direct  our 
efforts  to  staying  the  threatening  event. 

It  is  rarely  that  we  will  meet  with  success  after  dilatation  of  the 
^rvix  to  the  extent  of  admitting  the  iudex-tinger  has  taken  place. 
Nil],  even  with  this  degree  of  cerviciil  dilatation  our  efforts  may  ocoa- 
=»'<>iially  be  rewarded  by  seeing  the  process  arrested,  the  cervix  close 
^*n,  and  the  gestation  go  on  to  full  term. 

The  patient  must  be  put  to  bed  in  a  cool,  darkened  room  and  absolute 

^'^^  enforced.     She  should  not  be  allowed  to  sit  up  for  any  purpose  what- 

^^•ever.    The  diet  should  be  bland  and  cool.    No  one  but  the  nurse  and  one 

^ther  attendant  should   be  admitted  into  the  sick-room.     The  remedy 

^J'iich  forms  the  sheet  anchor  iu  this  class  of  cases  is  opium  in  some  form. 

*^^'<X)d  way  of  administering  it  is  iu  the  form  of  rectal  suppositories,  each 

^^iitaiiiin^  one  grain  of  the  aqueous  extract.     One  may  be  slipped  into 

^J'ectnm  every  four  or  six  hours.     If,  when  first  seen,  the  patient  is 

•Wiring  severe  pain  it  is  good  practice  to  administer  at  once  a  hypo- 

^rivii^  injection  of  morphine  (gr.  one-sixth  to  one-fourth).     Viburnum 

^^'^nifolium  in  half-drachm  or  drachm  doses  every  six  or  eight  hours 

.    518  a  sedative  to  the  uterus  and  constitutes  a  valuable  adjunct  to  the 

'^'^^tii  treatment.     If  the  hemorrhage  is  jirofuse  the  ])atient's  hips  should 

»  p.  Zwelfel.     Ix?hrbuoh  rlor  (lelmrt'-luilfc.  Miitlu'urt.  Iso:,. 

»Slr.f.  V  slinpHon,    Obstel.  Miinuir-.  IMinl.uru'h.  ]"<*'*■>.  vol.  i.  p.  tfvO. 
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Ije  elevated  by  a  couple  of  pillows,  and  cokl  cloths  cautiously  applied  i 
tliL^  vuK*a*    Tlie  iipplicalioii  of  ice-fokl  cloths  to  the  bv|ici|fastriuni  iAi)r)|| 
advisuble,  owirif;  to  the  danger  of  twtiting  uterine  cMintractioDSi,  The  samel 
objection  applies  to  the  eraphiyment  of  vaginal  tampons  or  gaur^e  packing,  f 

The  foregoing  treatment  should  be  continued  until  all  heniorrtm^aodl 
pain  have  entirely  disap}x^ared  for  at  least  two  days.  Great  cutiMl 
sliotdd  be  exercised  after  the  cessation  of  the  syniptoras  in  allouirjt;  the] 
patient  to  be  up  and  about,  or  to  resume  her  duties.  On  (he  reiipp-uiiiint  I 
of  the  sligbteet  discharge  of  bh>od  or  on  the  return  of  the  paiJis,  tlji] 
patient  should  be  made  to  go  hack  to  bed  at  once. 

When  the  threatened  abrntion  is  due  to  the  incarceration  of  ihefiimbl 
below  the  promontory,  the  (jalient  should   be  plaeed  in  the  kneeHk^I 
position  and  the  cprvix  and  vatriniil  vault  exposed  by  lifting  iiptbep-j 
tenor  vagiual  wnll  with  a  good -sized  Sims's  ^pec^ulum*     The  cmrxisl 
then  eaught  with  a  tenacuhini  and  gently  drawn  forward  am!  down- 
ward  while  pressure  is  made  against  the  fundus  iu  the  proper  (fimtitoi  I 
Avith  a  large  \vad  of  cotton  held  in  an  ortlinary  uterine  d resting  fmtj^,  J 
In  the  mnjoriiy  of  eases  the  numrpuvre  will  succeed   in  releasing  tlitj 
fundus  and  making  it  clear  the  promontory,      A  couple  of  larg^,  firai 
tampons  sliouhl  then  i^e  placed  in  the  posterior  vaginal  fornix  tn  raiifl-j 
tain  the  fundus  in  the  profier  position.     It  may  be  necessary  lu  refsii 
this  treatment  daily  for  several  days,  until  all  danger  of  the  fundus  falling 
baek  into  the  faulty  position   has  disappeared.     The  patient  nml  n«t 
neeessarily  stay  in  bed. 

Treatment  of  Inerltable  Abortion.  When,  in  spite  of  the  fottTtmil 
treatment,  tfie  sym|>toms  persist  and  the  al)ortiim  becomes  incviuhliJ 
<ir  when  the  rase  at  the  outset  shows  evidences  that  it  wouhl  l>e  ii'^l^'^ 
to  attempt  to  arrest  the  process,  our  plan  of  treatment  must  be  diff^mit 
There  is  no  further  need  of  keeping  the  patient  under  so  rigid  restric 
tiona. 

The  treatment  of  actual  abortion  still  seems  to  be  a  disputed  tit^lu* 
Some  authorities  (Duhrssen/  Fehling^)  strongly  urge  active  iuterfor<?ne^ 
at  once.  Others  (Lusk,  Winckel)  favor  an  expectant  plan  of  treotfflp»^» 
and  would  only  interfere  as  necessity  arises  from  hemorrhage  or  aepsi^^ 
It  is  the  writer's  custom  to  follow  a  course  of  action  which  lies  aboul 
midway  between  these  two  apparent  extremes. 

For  the  purposes  of  treatment  it  is  well  to  divide  the  cases  into(!f^' 
abortion  (before  the  tenth  week)  and  lale  abortion  (from  the  tenth  to  tt 
sixteenth  week)* 

When  calletl  to  a  case  of  eat*! t/  aborfionjUnd  there  is  evidence  duU  1 1^* 
ovum  has  already  escajyed,  and  there  is  but  a  sliglii  Kuw  uf  bU>iid  wliW^^ 
has  last^^l  but  a  tew  days  only,  wc  can  atlV>rd  to  wait  a  day  or  two  li>i>^'^ 
to  see  whethfT  the  hemorrhage  wMl  t^utirely  cease  of  itself.     Of  eiiUt^* 
there  nuLst  lie  an  entire  iibsenee  of  febrile  symptoms.     The  [mtieut  !^h*^**^!j 
be  kept  in  bed^and  tlic  admiuistratiuu  of  ergot  (^ss  t,  i,  d.i  is  advi^^^H 
While  the  total  expulsion  of  the  ovum  and  its  membranes  r/t  t***^^"^^^ 
an  exceptional  occnrrem^e,  still  iu  :i  fair  projx>rtion  ot*the  eases  in  wl** 
the  ovum   bivaks  through   irs  envelop?^  and  is   ex|>elled  alone  or  wi^^*^ 
portion  of  the  deeidiia    the  remaining  portions  of  the  decidiml  re^i^ 

1 1)ahrs^(?n.    An^hlv  L  Qjtt.,  B.I.  xiU.  Heft  %  S.  161, 
■  FehUnjj.    Arcbiv  t  tiyu.^  M.  xlU.  tj,  T^ 


i 1 


ABORTION  AND  PREMATURE  LABOR.  353 

are  cast  off  either  by  uterine  contractions  or  with  the  scant  lochial  secre- 
tions that  follow. 

In  the  same  class  of  cases,  if  the  hemorrhage  be  profuse,  or  even  if 
it  be  scanty,  but  has  continued  now  and  then  for  several  days,  the  proper 
course  to  pursue  is  to  curette  without  further  delay.  In  these  cases,  as  a 
rule,  the  hemorrhage  is  due  to  retained  decidua  which  is  firmly  adherent 
to  the  uterine  tissue,  and  no  amount  of  uterine  excitants  will  stimulate 
the  uterus  to  such  a  d^ree  as  to  enable  it  to  extrude  the  decidua.  It  is 
just  in  these  early  cases  that  it  is  often  difficult  to  know  whether  the 
ovum  has  already  been  cast  off  or  not.  When  in  doubt  in  this  regard 
it  is  good  practice  to  decide  in  favor  of  curettage  at  once. 

The  operation  when  properly  done — ^and  every  practitioner  ought  to 
know  how  to  do  it  properly — is  so  free  from  danger  and  accomplishes 
the  object  in  view  so  satisfactorily  that  the  benefit  of  the  doubt  may  be 
cast  in  its  favor.  The  facts  should  always  be  plainly  stated  to  the 
patient,  and  if  she  elects  to  wait  to  see  what  nature  (perhaps  with  ergot) 
will  accomplish,  she  must  do  so  on  her  own  responsibility.  During 
the  waiting  period,  if  the  hemorrhage  be  at  all  profuse,  the  vagina 
should  be  tightly  packed  with  iodoform  gauze,  which  may  be  left  in  situ 
for  twenty-four  or  forty-eight  hours.  It  must  not  be  forgotten  that  all 
contact  with  the  interior  of  the  vagina  must  now  be  carried  out  under 
strict  aseptic  or  antiseptic  precautions. 

In  another  class  of  cases,  forming  only  a  very  small  percentage,  at  the 
first  examination  the  ovum  is  found  enveloped  in  some  of  its  membranes 
lying  in  the  cervical  canal. 

In  some  of  these  cases  the  ovum  is  easily  removed  by  hooking  the 
finger  above  it  and  drawing  it  down  ;  in  others  again,  the  external  os  is 
so  rigid  and  unyielding  that  its  lips  may  have  to  be  cut  before  the  ovum 
can  be  extracted.  An  ordinary  placental  forceps  will  at  times  prove 
very  servic»eable  in  seizing  the  ovum  and  twisting  it  off  as  one  would  an 
onlinary  |>olypus.  In  the  majority  of  these  cases  any  further  interference 
will  be  unnecessary.  But  if  the  liemorrhage  should  not  promptly  cease 
after  the  above  procedure  the  uterus  sliould  be  subjected  to  a  thorough 
curettage. 

In  a  third  class  of  cases  there  may  be  unmistakable  evidence,  in  the 
circumstance  that  tlie  uterus  corresponds  in  size  to  the  period  of  gesta- 
tion, that  the  ovum  and  all  its  membranes  are  still  within  the  uterine 
cavity.  Two  courses  are  offered:  (1)  To  anaesthetize  the  patient,  forci- 
bly dilate  the  uterus  with  branching  dilators,  and  thoroujj^hly  empty  the 
uterus,  be  it  with  the  fingers  alone  or  with  the  curette  alone,  or  with  a 
combination  of  both;  and  (2)  to  pack  the  cervix  and  vagina  with  iodo- 
form gauze,  and  wait  for  twenty-four  or  forty-eight  hours  to  see  if 
nature  will  be  able  to  complete  the  process.  The  author's  custom  is  to 
adopt  the  first  course,  unless  the  patient  strenuously  objects  to  it.  The 
objection  that  may  be  raised  against  this  plan  of  treatment  is  that  it 
usually  necessitates  reliance  upon  the  curette  alone,  as  it  is  not  often 
that  the  cervix  can  be  dilated  to  the  extent  that  one  or  two  fingers  may 
be  passed  into  the  uterine  cavity.  Should  any  one,  however,  not  have 
sufficient  confidence  in  his  skill  to  use  the  curette  in  this  manner,  the 
second  course  may  be  pursued  in  part.  The  packing  can  be  made  to 
serve  the  double  purpose  of  arresting  the  hemorrhage  and  dilating  the 
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cervix*     After  the  lapse  of  twenty-four  or  furty-eight  hoars  the  uemi , 
will  usually  be  found  to  have  undergone  sufficient  dilatation  in  adinil 
one  or  two  fingers,  with  which  the  greater  part  of  the  ut^nat*  oi*nt#iii* 
may  be  removed.    The  gentle  luse  of  the  curette  will  succeed  iu  Irrtngtiig 
away  the  remainder.     The  employment  of  any  form  of  tents  to  dikii  ] 
the  cervix  is  unsafe  and  unreliable  practice. 

A  great  deal  of  discussion  has  taken  place  as  to  the  relative  mmts  4 
the  finger  and  the  curette  for  emptying  the  uterus  in  abortrou.  It 
really  matters  little  which  is  used,  so  long  as  the  products  of  i;0QPHf)- 
tion  are  tt>tally  removed.  In  a  great  number  of  cases  it  is  impo?ftible 
to  obtain  such  dilatation  of  the  cervix  as  to  admit  the  introdueiion  of 
one*s  finger.  On  the  other  hand,  even  when  the  finger  ean  eotef  the 
uterine  cavity  it  is  not  often  possible  by  this  means  to  bring  away  all  the 
contents.  In  these  eases  it  is  the  writer's  practice  to  remo%'e  as  miirh*! 
possible  with  the  ting:erj  and  then  to  supplement  it  with  the  xim  of  tLf 
curette,  employing  the  finger  from  time  to  time  to  ascertain  if  tkrelii 
still  any  tiling  left  behind. 

In  late  (ibortiom  the  general  line  of  treatment  resembles  more  orI«B  I 
closely  that  just  described.     At  this  period,  however,  we  do  not  meet 
with  the  same  difficulty  in  determiaing  in  a  given  case  whether  or  twl 
the  fmtus  has  been  expelled.     It  is  no  longer  p<:>ss!ble  for  it  to  e9ai|» 
without  exciting  the  notice  of  the  patient  or  the  attendants.    If  tlic 
fa?tus  be  still  within  the  uterus  it  is  a  good  plan  to  pack  the  vagina  witli 
iodoform  gauze,  pushing  avS  much  of  the  gauze  within  the  cervix  as  pj?^ 
sible,  even  should  the  hemorrhage  be  not  profuse.     The  cervical  ud 
vaginal  packing  has  the  effect  of  exciting  uterine  contractions,  briagittK 
about  cervical  dilatations,  while  at  the  same  time  it  forms  a  sifegttara 
against  the  occurrence  of  hemorrhagep     At  the  end  of  twenty-four  iwm 
the  [lacking  should  be  i^move4l,  and  if  the  cervix  be  found  dilatinl  tlie 
uterus  should  be  emptied  with  the  patient  fully  auiesthettzed.    In  extract- 
ing  tlie  fcetns  care  sliould  be  taken  not  to  tear  the  trunk  away  from  ite 
hmd,  the  delivery  of  which  may  occasion  considerable  difficulty.    Tkii 
accident,  hovveverj,  will    hajjpen    at   times,  no    matter  how  careful  Wil 
may  be.     It  is  a  good  plan  in  these  cases  to  depress  the  uteru.^  M^ith  one 
hand  ab^ve  the  symphysis,  and  thus  fix  the  round  ball-like  body,  while 
with  the  finger  or  fingers  of  the  other  hand  in  the  uterus  a  hole  is  hii^ 
into  the  head,  which  thus  being  hooked  into  may  be  easily  extracted. 
When  it  CAunot  be  thus  delivered  it  may  Iw  easily  broken  up  witii  tlie 
fingers  and  removed  piecemeaL     In  carrying  out  these  manueu  vrt»s  wire 
ouglit  Uy  be  exercised  not  to  lacerate  the  soft  uterine  wall 8^  an  at.'cideut 
that  need  never  occur,  and  one  which  the  author  has  never  met  with» 
although  he  has  resorted  to  this  course  on  several  occasions.     The  seci] 
dines  in  the  majority  of  cases  can  next  be  removed  with  the  fingers  i 
the  uterus,  being  aided  by  the  other  hand  above  the  pubis,  with  wlii 
the  uterus  is  depressed  and  held  in  a  steady  position.     When  the  scciu 
dines  cannot  all  be  removed  in  this  manner,  the  interior  of  the  uler 
may  l)e  gently  scniped  mtli  a  large  partly  sharp  curette — Mund^'s^ 
Lusk* s  (H,  J,  Garrigucs*). 

If  it  be  fonud  that  tlie  foetus  has  already  been  delivered^  but  that  tl 
secundines  are  still  retained,  the  latter  should  be  removed  at  once  in 
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the  manner  just  described,  without  waiting  for  the  occurrence  of  hemor- 
rhage or  sepis  before  interfering.  If  the  cervix  be  not  sufficiently 
dilated,  forcible  dilatation  should  be  practised,  either  with  the  finger  or 
a  steel  divulsor. 

In  all  cases  after  emptying  the  uterus  its  cavity  should  be  thoroughly 
irrigated  with  plain  sterilized  water,  lysol  (1  per  cent.),  carbolic  acid 
(2  ppT  cent.),  creoHn  (J  per  cent.),  or  corrosive  sublimate  (1  to  2000 
or  3000).  When  using  the  latter  agent  an  irrigation  with  sterilizc^d 
water  should  follow.  The  toxic  effects  of  corrosive  sublimate  solutions 
are  due  not  so  much  to  absorption  during  the  irrigation  as  to  the  fact 
that  a  certain  amount  of  fluid  always  remains  behind  in  the  uterus  and 
is  in  part  absorbed  before  it  can  drain  away. 

Septic  infection :  At  all  periods  and  in  every  stage  of  abortion  where 
there  are  any  indications  of  sej)sis,  as  manifested  by  elevation  of  tem- 
|)eniture  and  rapidity  of  the  pulse,  or  by  a  too  rapid  pulse,  the  temper- 
ature remaining  normal  or  only  slightly  above  it,  active  interference  is 
called  for  at  once.  A  day's  delay,  or  even  one  of  several  hours,  may 
allow  a  mild  sepsis  to  develop  into  one  of  a  serious  nature  such  as 
may  l>e  beyond  our  power  to  control.  As  a  general  rule,  the  sepsis 
that  occurs  in  the  course  of  an  abortion  is  readily  amenable  to  the 
pro|>er  treatment,  which  consists  in  em|)tying  the  uterus  thoroughly, 
and  following  this  up  with  irrigations  along  the  lines  already  laid 
down.  An  exception  to  the  above  rule  is  the  sepsis  occasionally  seen 
in  criminal  abortions,  which  may  run  as  foudroiidute  a  course  as  the 
severer  sepsis  following  labor  at  full  term. 

Should  the  symptoms  of  sepsis  not  subside  completely  under  the  fore- 
going plan  of  action,  the  uterine  cavity  should  be  irrigated  again,  and  the 
irrigations  be  repeated  every  four,  six,  or  eight  hours,  according  to  the 
severity  of  the  case.  It  will  also  be  necessary  to  dilate  the  cervix  from 
time  to  time,  as  it  has  a  strong  tendency  to  contract,  and  thus  interfere 
with  free  drainage.  Packing  the  uterine  cavity  in  these  cases  is  abso- 
lutely to  be  avoided,  and  even  a  strip  of  gauze  in  the  cervix  to  favor 
drainage  is,  in  our  opinion,  a  snare  and  a  delusion.  There  still  seems  to 
be  a  fear  lurking  in  the  minds  of  some  distinguished  authorities  (Lusk,^ 
Grarrigues,^  and  others),  that  curetting  a  highly  septic  uterus  will  destroy 
the  protective  wall  which  nature  forms,  the  so-called  **  granulation 
zone  of  Bumm.^  The  fear  is  founded  upon  a  supposed  fact  which 
does  not  in  reality  exist.  The  *^  granulation  zone"  was  observed  by 
Bumm  only  in  the  milder  cases  of  sepsis,  in  the  so-called  cases  of 
**  putrid  intoxication;"  in  the  severe  forms  of  infection  no  such  protec- 
tive zone  was  seen,  but  the  micro-organisms  were  found  jK^netrating  the 
whole  thickness  of  the  uterine  wall  and  on  the  peritoneum.  If  Bumm's 
observations  were  to  guide  us  in  our  clinical  work  we  would  refrain  from 
curetting  the  miU.  cases  of  uterine  sepsis,  while  in  the  severe  forms  they 
would  constitute  no  contraindication,  for  we  could  not  destroy  that  which 
dill  not  exist.  But  as  a  matter  of  fact  the  cases  in  which  a  well-marked 
"  granulation-zone  "  was  <)l)s<»rved  were  the  very  cases  which  had  been 
curetted,  and  which  were  promptly  l)enefite<l  by  the  curettage. 

»  Wm.  T.  Lusk.    Tho  Amor.  Journ.  of  Oh««tetric«i.  1896,  vol.  xxxlii. 
«  H.  J.  GarrigiU'H.    The  M«Mlical  Ncwh,  Nov.  ti.  1M>7. 
»  E.  Bumm.    Archiv  f.  (Jyn.,  Bd   xl.  Heft  3,  s.  t98. 
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Tlie  jvitieiit  fn^ni  the  outst't  i^^lioiil^T  r£*i*eive  the  general  treatment 
Uj^ually  ajJiilitHl  to  j^eptic  ootRlitiuti^  fultuwing  fKirtiirition  at  term,  and  as 
t\m  y  fully  deseriiH'*!  in  anutlier  part  uf  this  treatise,  It  will  be  uiiiii>cei!- 
sury  ti>  re]M?at  it  here. 

fjiimfdnre  labor  :  The  treatment  of  immature  labor  is  the  same  as  that 
for  premature  labor,  which  will  receive  attention  hiter.  There  is  probably 
a  greater  tendency  fur  the  placent;*  to  he  retained  in  tlie  uterui^  than  when 
pregnancy  is  interrupted  at  a  more  atlvaneed  period.  If  there  be  no 
fiemtjrrhage,  nor  any  elevation  of  tempemture,  ami  tlie  pube  is  normal, 
there  is  no  harm  in  waiting  twenty *fonr  or  forty-eight  honrs  to  see  If  the 
uterag  will  of  itself  be  able  t>o  expel  the  placenta.  But  to  tatDpoti  the 
uterus  and  vagina  during  this  perit^d^  as  recently  recommended  by  Gar- 
rigueSj^  wonlcf  seem  to  be  an  unsafe  proce^lure  and  one  likely  to  favor 
sepsis.  If  such  a  contingency  arise  in  country  practice  much  the  safer 
plan  is  to  remove  the  placenta  manually  at  once  should  attempts  to  ex- 
press it  by  Crede*s  meth<xl  fail. 

The  patient  might  be  seized  with  a  dangerous  hemorrli^*  in  the  physi* 
eian*s  absence,  which  rai^ht  prove  disastnms  before  he  could  reach  her< 
Besiide,  there  is  a  prevalent  prejudice  among  the  laity  that  is  not  en- 
tirely uufounded  against  leaving  the  after-birth  in  the  uterus  for  any 
length  of  time  after  the  fa^tus  has  been  delivered. 

Curettage.  Tlie  operation  of  curetting  the  uterus  may  now  be  de- 
scribed. The  description  may  be  premised  by  saying  that  the  same  care 
in  asepsis  and  antisepsis  ought  to  be  exercised  in  regard  to  it  as  to  that 
of  any  major  o}>eration.  It  is  only  l>y  making  th!s  a  routine  in  every- 
day pmctiee  that  infection  can  be  averted  lu  vii^\ys  which  liave  not  already 
been  rendered  septic.  The  operation  should  not  be  followed  by  rise  of 
temjierature  in  a  clean  case,  and  when  it  is,  we  must,  as  a  rule,  ai:^ume 
that  we  have  introduced  the  pathogenic  germs. 

The  [jatient  should  be  placed  upon  a  table  in  the  litliotomy  position. 
Tills  t^u  be  attained  by  the  various  leg-holders  in  the  market,  or,  In 
the  absence  of  these^  by  twisting  a  sheet  diagonally,  tying  one  end  around 
the  thigh  near  the  koee,  makiug  it  pass  over  one  shoulder  and  under- 
neath the  otiier,  and  tying  tlie  other  end  around  the  opposite  tliigb,  i>oth 
tbighs  being  Hexed  upou  the  abdomen.  The  vulva  and  surrounding 
parts  should  be  thonnighly  scrublxd  with  an  ordinury  hand-brush  and 
witli  warm  water  and  green  soap.  Shaving  off  the  luiirs  of  the  vulva 
may  or  may  uot  be  done.  It  is  the  writer's  practice  to  do  it.  The  hands 
sliould  tlien  again  be  washed  before  underlaking  to  scrub  the  vagina, 
whieli  ought  to  be  done  thoroughly  but  not  roughly,  A  guuze  compress 
held  in  uterine  forceps  serves  this  purpose  very  well,  aided  from  time  to 
time  with  two  fingers  of  one  hand.  There  is  nothing  l>etter  to  reach 
all  the  eoruers  and  crevices  of  the  vagina  than  the  fingers,  or  the  half 
liaud  when  there  is  a  wide  orilice.  The  vagina  and  vulva  are  then  freely 
irrigated  with  sterilized  water,  which  may  tw  followed  by  ao  irrigation 
with  some  antiseptic  solution.  The  legs  should  now  be  covered  with 
sterill2(!d  oitton  stm^kings  or,  what  answers  just  as  well,  sterilizetl  pillow- 
ilips,  and  sterilized  towels  be  placed  upon  the  lower  part  of  the  abdomen, 
over  the  buttocks,  and  beneath  the  nates;  in  sliori,  every  part  in  the 
immediate  vicinity  of  the  ojKrating  field  except  the  vaginal  orifice  should 
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be  covered  with  sterilized  cloths.  While  this  is  being  done  by  the  nurse, 
Ae  operator  should  again  subject  his  hands  to  a  thorough  scrubbing  and 
irubing.  A  weight-speculum  (Edebohls')  retracts  the  posterior  vaginal 
mdl  and  exposes  the  cervix,  which  is  seized  with  one  or  two  volsellie. 
So  traction  should  be  made  with  these,  their  purpose  being  merely  to  fix 
and  steady  the  uterus.  With  one  of  the  branching  dilators  the  cervical 
«uial  is  gradually  dilated.  Hegar's  cervical  bougies  or  Hanks'  steel 
^tors  may  first  be  used,  and  the  dilatation  increased  by  the  branching 
inrtruraent.  In  some  cases  the  cervix  is  very  rigid,  and  to  overcome  this 
ODsiderable  force  will  be  required;  in  others  again,  the  tissues  are  very 
friable,  and  here  the  greatest  caution  must  be  exercised,  or  a  serious  tear 
oteoding  into  the  uterus  may  be  readily  inflicted.  After  obtaining  all 
die  dilatation  possible  within  safe  limits,  an  attempt  may  be  made  to 
introdace  the  index-finger  of  one  hand.  The  finger  may  be  able  to 
locate  the  situation  of  the  retained  products,  and  perhaps  remove  them. 
Id  this  procedure  the  instruments  should  l)e  removed  and  the  uterus 
depressed  with  the  other  hand  above  the  symphysis. 

In  many  cases  it  will  be  impossible  to  dilate  the  cervix  so  that  the 
inger  may  be  introduced,  as  has  already  been  stated.  In  these  the 
coiette  alone  will  have  to  serve  our  purpose,  and  the  sharp  instrument 
is  the  one  we  invariably  employ.  Very  many  object  to  the  use  of  a 
ahirp  curette  as  being  too  dangerous,  and  recommend  a  dull  one.  It 
«em8  to  us  that  less  harm  is  likely  to  be  done  with  a  sharp  than  with  a 
doll  instrument,  for  we  can  gauge  the  necessary  force  to  employ  more 
•ocnrately  with  the  former  than  with  the  latter.  It  must  be  admitted 
that  the  uterus  may  be  perforated  with  either  instrument,  even  in  skilled 
hands,  but  ill  results  need  not  necessarily  follow.  When  it  is  learned  that 
the  accident  has  occurred,  the  remainder  of  the  uterus  may  still  be 
curetted,  care  being  taken  to  avoid  the  point  of  injury,  and  no  irrigation 
should  be  employed.  Should  any  iuflainmatcry  reaction  follow,  an  ice- 
bai:  may  be  placed  over  the  lower  part  of  the  abdomen  and  opium 
suppositories  administered.  There  is  no  excuise  for  some  of  the  serious 
aciideuts  that  are  occasionally  reported.  They  are  not  inherent  in  the 
operation,  l)ut  are  due  to  a  combination  of  brute  force  and  gross  igno- 
rance on  the  part  of  the  operator. 

The  three  accidents  rcport(*d  by  AI.  D.  Mann^  were  due  not  to  the 
uw  of  the  curette,  but  to  the  branching  dilator,  which  in  two  of  the 
c»ses  evidently  perforated  the  uterus  when  being  introduced,  and  the 
perforations  were  increased  in  size  by  introducing  forceps  which  seized 
^^^^  of  intestine.  Fn  Mann's-  own  case  the  tear  in  the  uterus  was 
effected  with  GotKlelFs  dilators.  Still  he  thoroughly  curetted  the  uterus 
after  tlip  accident,  and  the  patient  made  a  good  recovery.  Why  these 
<*^  should  be  used  as  a  warning  against  the  use  of  the  curette,  as  Mann 
***<*ni^  to  imply,  it  is  difficult  to  understand. 

hijurj'  to  the  uterus  in  curetting  is  more  frecjuently  inflicted  by  pnsh- 
*"JC  the  cMirette  through  the  uterine  wall  than  in  the  act  of  scraping. 
%  l>imanual  examination  the  size  of  the  uterus,  and  consequently  the 
"fpth  of  its  cavity,  can  l>e  fairly  well  estimated.  \\y  this  means  also  the 
direction  of  the  canal  can  be  ascertained.  In  introdui^ng  the  curette, 
therefore,  one  ought  to  know  in  which  direction  to  carry  it  and  when  it 
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may  be  exp^ted  to  reaoh  the  fundtis.  No  force  wlmtever  should  be 
etnployed  in  this  naanoeiivm. 

Hnving  passed  the  eurette  to  the  fundug  the  wall  is  scraped  on  >vith- 
drawiiig  it,  aud  oae  st)ou  learns  iti  which  regiou  of  the  uterus  tlie  retained 
pTOcliieu  ai*e  situated.  The  cii retting  at  thig  |>oint  may  be  done  wore 
vigorously,  but  a  close  watch  must  be  kept  npuu  the  nature  of  the  tif«snes 
removed.  With  a  little  experience  one  readily  learn??  wheu  the  curette 
has  reached  the  harder  uterine  tissue.  In  cases  in  which  the  nti^nis  is 
very  soft,  the  instrument,  if  a  sharp  one,  need  merely  to  be  gently  drawn 
over  the  surilice.  While  the  mirtftte  \^  being  used,  it  is  a  giMjd  plan 
to  apply  one  or  two  fingers  of  the  other  hand  thn)iigh  the  vaginal 
wall  again?it  that  jwrtion  of  tlie  uterus  which  is  being  j?cni|)cd  internally, 
Thii*  i^teadies  the  wall  of  the  ntern.^  and  aid?^  ns  to  gauge  the  force  to 
employ*  It  is  |iarticularly  in  tlie  eornna  tliat  decidual  and  placental 
residua  ai\*  likely  to  be  retained,  The^  iTgions  of  the  iiteru?i,  there- 
fiii\',  call  for  cs|)eeial  attention*  Wlien  the  ojierator  feels  sntislied  tliat 
everything  has  Ijeen  removed,  the  uterine  cavity  should  be  irrigated  as 
stated  abovcj  hut  jiacking  the  uterus  or  the  vagina  with  gauxe  ouglit  to 
l>e  avoided  except  in  those  instances  in  which  uncoutrollnble  hemorrhage 
follows  the  ojwration. 

It  is  a  goixl  plan  to  administer  ergot  for  the  following  four  or  five 
days  or  longer^  in  order  to  favor  involution.  The  jiatient  shonltl  be  kept 
in  bed  for  six  or  seven  days,  at  the  end  of  which  time  the  uterus  should 
lie  examined  bimanual ly  U^  ascertain  if  involution  has  progressed  satis- 
factorily. 

Missed  Abortion  and  Missed  Labor. 

Idlased  Abortion.  It  occasionally  liappens  that  the  ft  etas  dies  and  the 
progress  of  gestutiinr  ceases,  liut  the  products  remain  within  the  uterus 
for  wt^eks  or  even  months.  To  this  phenomenon  the  term  ^^  missed 
abortion^'  isapfiliid;  a  similar  condition  ocx-nrring  when  pregnancy  has 
arrived  at  full  term  m  called  ^'  mi^^sed  labor. ^' 

Miii^i^d  abortion  must  also  imply  a  comparatively  quiescent  state  of 
the  uteruSj  in  order  to  distinguisli  it  from  prolonged  abortion  ( W.  Japp 
Sinclair*)* 

As  a  rule,  at  the  time  of  the  death  of  the  foetus  a  slight  hemorrhage 
occurs;  but  this  may  be  absent,  as  it  was  in  the  three  cases  reporteil  by 
Sinclair*  It  is  seldom  necesiiary  to  interfere  manually  in  these  eases. 
According  to  Sinclair/  **  missed  abortion'*  docs  not  occur  among  young 
and  presumably  vigorous  primipane.  The  writer's  patient  was  young, 
but  of  rather  delicate  build^  and  had  mitral  stenosis.  The  same  autho- 
rity states  that  there  is  seldom  a  history  of  pi'evious  abortions  or  reten- 
tions in  these  cuses  ;  in  our  cjlsc  there  liad  l)een* 

Bilssed  Labor*  In  this  condition  there  may  or  may  not  be  some  of 
the  i>henomcna  of  ordinary  labor  at  the  time  parturition  should  nor- 
mally occur.  If  they  do  occur,  the  pains  and  the  dischai^  are  very 
slight,  and  soon  cease. 

The  fate  of  the  retaineil  child  varies  very  much.  In  some  instances 
when  the  membranes  arc  not  broken  and  no  atmospheric  air  enters  the 
amniotic  cavity,  the  ftetus  may  remain  fresh  for  a  long  time;  in  others 

J  W.  J«pp  SiMcmtr.    Brit.  Gyn.  Journ,,  XWl-^m,  p.  201.  a  jbld. 


ABORTION  AND  PREMATURE  LABOR.  359 

it  becomes  macerated  and  undergoes  mummification.  In  other  cases 
again,  when  atmospheric  air  does  enter  the  cavity,  putrefactive  changes 
set  in,  giving  rise  to  the  condition  known  as  physomelra.  Sometimes 
the  soft  parts  of  the  foetus  disappear  through  liquefaction,  and  the  bones 
are  a  long  time  in  being  discharged;  sometimes  they  pass  through  the 
uterine  walls  and  appear  in  the  vagina,  rectum,  or  bladder,  or  they  set 
up  in  their  passage  an  inflammatory  process  about  the  uterus,  leading  to 
a  pelvic  abscess. 

It  is  generally  recommended  to  wait  a  few  weeks  in  cases  of  missed 
labor,  in  the  hope  that  the  uterine  contents  may  come  away  of  themselves 
without  artificial  interference.  Should  this  plan  be  pursued  the  patient 
ought  to  be  carefully  watched,  and  on  the  slightest  manifestations  of 
fever  or  symptoms  of  sepsis  the  uterus  should  at  once  be  emptied  of  its 
contents.  One  should  always  decide  in  favor  of  artificial  interference  as 
soon  as  there  is  positive  evidence  of  the  death  of  the  foetus.  The  woman  is 
exposed  to  less  risks  by  the  adoption  of  this  plan  of  procedure,  carefully 
conducted,  than  she  would  be  by  carrying  about  a  dead  foetus  for  an 
indefinite  period. 

In  every  case  after  the  delivery  of  a  dead  foetus,  it  is  a  good  plan  to 
follow  the  expulsion  of  the  placenta  and  membranes  with  a  copious 
intra-uterine  aouche  of  some  mild  antiseptic  solution. 

The  administration  of  ergot  for  some  days  after  the  emptying  of  the 
uterus  is  particularly  advisable,  as  the  uterus  in  these  cases  has  a  tendency 
to  inertia  and  retarded  involution. 


Premature  Labor. 

The  factors  already  stated  as  being  causative  of  abortion  may  like- 
wise act  at  a  later  stage  of  gestation,  and  be  the  means  of  prematurely 
terminating  the  pregnancy. 

The  most  common  causes,  however,  are  faulty  insertion  of  the  placenta, 
albuminuria,  and  syphilis. 

In  357  cases  analyzed  by  Vallais^  faulty  insertion  of  the  placenta  was 

f  resent  in  179  cases,  albuminuria  in  39  cases,  and  syphilis  in  33  cases. 
n  82  cases  no  cause  could  be  ascertained. 
Treatment.  When  a  woman  is  threatened  with  premature  labor  and 
the  foetus  is  still  alive,  one  would  naturally  endeavor  at  first  to  avert  it, 
unless  there  were  marked  albuminuria  and  threatening  symptoms  of  an 
eclamptic  seizure,  or  in  the  presence  of  a  faulty  insertion  of  the  placenta 
(placenta  prsevia  and  placenta  marginalis) ;  in  such  contingencies  one 
would,  on  the  contrary,  hasten  the  event.  Opium  must  now  be  given 
with  some  caution,  for  fear  of  its  unfavorable  effect  on  the  foetus.  A 
combination  of  potassium  bromide  and  chloral  hydrate  (aa  gr.  xv.)  acts 
well  in  these  cases.  Should  one's  efforts  fail  and  the  labor  go  on 
progressing,  its  management  is  precisely  similar  to  that  of  labor  at  term, 
and  hence  does  not  call  for  special  attention  here. 

Francois  Vallais.    Th^se.  Paris.  1893. 
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Definitioii,  When  an  impregnated  ovum  b€comes  fixed  and  begins  to 
develop  out-^ide  of  the  uterine  cavity^  ectopic  gestation  or  extra-uterine 
pret^ijunry  is  establishetJ. 

Varieties.  The  claswiitifatioti  of  ectopic  gestation  into  tubal,  ovarian, 
and  abdoniiiialj  made  by  Biaiichi  in  1741,  and  shnplified  by  Boebuier  in 
1752,  reniiiius  practically  unchanged,  sis  far  aa  tbe  primary  forms  are 
eoneernedj  unto  this  day*  Tfie  terms  prhnary  and  aecondary^  as  applied 
to  ectopic  gestatioii,  refer  to  the  eoudittons  before  and  after  rupture  or 
change  i>f  lo<!ation  of  the  ovunu  As  will  hereafter  be  sliown,  rupture 
and  change  of  location  occur  in  the  majority  of  cases,  the  anatomical 
rckitiuiiH  i}\^  the  ovum  to  its  t^nrruiindini^  hcin|^  thereby  altered.  Cashes 
of  priniarv  ovarian  and  alMlHriiiual  gi»static»n  arc  m>  nirc  and  so  ditiirult 
of  absolute  demonstration,  that  the  general  ^tateaient  may  be  admitted 
that  every  cctopitr  j*regnancy  is  primarily  tubah 

Tubal  pregnancies  are  elassitied  atTording  to  the  site  of  attach  me  ut  of 
the  ovum  as  (1)  interstitial,  the  so-eallcd  tubo-uterine;  (2)  true  tubal^ 
i»tbmiah  '>r  anipnllar,  and  (3)  infundibular  or  tuho-ovarian< 

L  Interstitial  Pregnancy  refers  to  that  class  of  cases  in  which  the  ovum 
develops  in  tliat  portion  of  the  tube  which  paases  through  the  wall  of  the 
uterus,  or  in  a  diverticulum  from  that  part  of  the  tuljc, 

2*  True  Tubal  Pregnancy  is  the  variety  in  winch  the  ovum  develops  j 
in  the  free  portion  of  the  tube,  without  protrusion  into  either  the  uterine 
or  the  abdouiiutd  cavnty.     When  it  octnu's  in  the  innpr  portion  of  the 
tul>c,  it  is  terioed  Uthmial^  and  w4ien  in  the  outer,  amjmUur. 

3.  Inltodibular  Pregnancy  inchidcs  tlic  t^scs  in  which  the  ovum  is 
lodged  and  devclojjed  in  the  infiiudibulum  of  tlie  tube,  and  prevents 
closure  of  its  alRloniiual  ostium.  The  cases  of  this  variety  in  which  the 
ovum  is  attacbed  to  the  ovary  are  onlinarilv  styleil  tul>o-ovarian, 

Orarian  and  Abdominal  Pregnancy  are  terms  a])i>lied  to  those  cases  of 
extra-uterint^  jU'eguaucy  whjrii  arc  supposed  to  originate  aud  develop  in 
I  he  ovary  or  in  the  aixlominal  ciivity. 

AnomalouB  Varieties-  Ectopic  pregnancy  may  otvtir  iu  an  accessory 
tini]>riated  extremity  (see  Kig.  235),  or  in  a  diverticulum  from  the  Falli>- 
piau  tube  (see  Fig,  2311),  Both  of  these  varieties  arc  to  all  intents  and 
purposes  tubal  pregnancies. 

Oomnal  Pregnancy  occurs  when  the  seat  of  gestation  is  in  the  undevel- 
oped lii>rn  of  a  lucornate  uterus.  This  anomaly  is  due  tii  unetpia)  devel- 
opment or  lack  of  proper  uuioii  of  the  two  Miillerian  duets*  Although 
eornual  pregnancy  in  its  course  and  termination  resembles  extra-uterine 
pregnancy,  it  cannot  projierly  be  classed  as  a  variety  of  the  latter,  but 
IB  a  true  uterine  pregnancy,  which,  by  rea8!>n  of  the  malformatiou  ojf  the  , 
organ,  eventually  b^mes  pedunculated  and  walled  off  from  the  main  j 
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clmnged,     A  special  name  has  beeu  giv^ea  to  each  of  the  varied  1 
of  the  di*tplaced  ovunij  aucl  to  thm  faet  is  due  the  eoDftision  o 
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various  names  applied  to  these  forms  are  in  so  common  use,  however, 
that  they  can  hardly  be  ignored.  They  will,  therefore,  be  mentioned 
later. 

Etiology.  The  point  at  which  the  spermatozoa  meet  and  impregnate 
the  human  ovum  is  not  definitely  known.  That  the  spermatozoa  pass 
through  the  lumen  of  the  Fallopian  tube  with  ease  is  a  fact,  and  it 
is  very  probable  that  in  man,  as  in  other  mammalia  in  which  this 
observation  has  actually  been  made,  impregnation  occurs  in  this 
location. 

The  habitual  ease  with  which  spermatozoa  pass  from  the  orifice  of  the 
vagina  through  a  virgin  os  uteri,  oftentimes  occluded  by  mucus,  into  the 
uterus^  and  the  occasional  cases  in  which,  despite  frequent  disturbance, 
they  travel  from  outside  the  vulva,  through  an  almost  imperforate  hymen, 
up  a  vagina  containing  secretions  destructive  to  their  life,  and  finally  pass 
uninjui^  into  the  uterus,  make  it  reasonable  to  suppose  that  they  may 
go  with  not  less  ease  up  the  uterus  into  the  Fallopian  tube,  and  even 
into  the  abdominal  cavity.  There  is  no  reason  to  believe  that  the  cili- 
ated epithelium  of  the  tube,  which  assists  the  migration  of  the  ovum 


Fig.  240. 


Left  Fallopian  tube  with  diverticulum  reconstructed, 
a,  a.  Diverliculuni. 

toward  the  uterus,  obstructs  the  ]>rogress  of  the  spermatozoa,  nor  is  it 
probable  that  the  peristaltic  action  of  the  tube  toward  the  uterus  would 
check  the  march  of  so  minute  a  body  as  a  spermatozoon. 

In  the  lower  animals  the  presence  of  spermatozoa  in  the  pelvic  cavity, 
as  well  as  in  every  |X)rtion  of  the  genital  tract,  soon  after  coitu.s,  has 
been  repeatedly  demonstrated.  Moreover,  the  migration  of  the  ovum 
in  the  human  female  has  apparently  been  proved  by  the  occurrence  of 
pregnancy  in  patients  in  whom  the  ovary  of  one  side  and  the  tube  of  the 
opposite  side  had  been  removed.  If  this  mip^ratory  range  for  both  ovum 
and  s()ermatozoa  be  admitted,  the  mechanical  theory  of  ectopic  gestation 
is  thereby  made  reasonably  plain.  The  inference  would  be,  however, 
that  such  gestation  would  be  more  common,  and  primary  abdominal 
pregnancy  the  most  frequent  form.  This,  we  know,  is  not  a  fact,  for 
even  the  existence  of  this  latter  variety  (im  hardly  he  established. 

There  is  then  something  characteristic  of  the  tubal  muco.^a  which 
allows  the  implantation  and  growth  of  a  fertilized  ovum  or  some  element 
that  inhibits  its  growth  or  destroys  it  in  the  pelvic  cavity.     Clarence 


Webster  explains  this  by  claiming  that,  beside  the  raechaniail 
which  retains  the  ovum,  there  is  need  cf  *^  the  occurrence  of  certaia 
necf.s:*;irv  reactions  in  tlie  luncpstt,  catised  by  p:enetic  fnflneDfe  and  ^p> 
dncing  decidnal  changc?s,  siieh  influence  existing  by  r^isan  of  a  revcrxmn 
in  the  tubal  mucosa  to  an  earlier  type  in  mammalian  evolution/* 

A  pathological  condition  of  the  ovum  may  favor  a  prematurf*  m\k<m 
to  the  wall  of  the  tube  before  the  uterine  cavity  h  reached.  Pathology 
or  abnormal  conditions  of  the  tube  itself,  however,  form  undoukedk 
the  most  important  factor  in  the  causation  of  ectopic  gestation*  Chirf 
among  these  may  be  mentioned  the  following:  CongeniUil  deviation?i  from 
norimil  ty|>e,  such  as  exiig)^?nited  convolutions  I  Fig*  -41  j,  liivertiml* 
(Fig^.  23ti  and  241),  and  atresias;  sagging  and  attachments  hysidH 
sioii,  I'cr^ultlng  in  d[storli<m  oi*  the  tube;  prci>*^nre  from  adjoining  oi^mP 
thickening  of  tubal  wall?!,  either  congenital  or  acquirefl,  <hminiilii[»g 
peristaUis;  desqnamative  salpingitis  or  hyjierplai^ia,  destroyinej  tlie<?ilii, 
producing  atresia;  growths,  either  in  the  canal  or  the  walls;  objure 
conditions,  prevenung  coaptation  i»f  thefimbriie  with  the  ovum  or  ovary. 


In  ftin^btllar  ectopic  gesCatlnn  vdlh  FftUr>p1&i]  mb^,  stio^l ng  exaggiemted  c^nTolnilna 


Hcrzog,  in  a  recent  article  on  '^  The  Pathology  of  Tubal  Prcgnaacy/ 
concerning  this  subject,  i?ays  : 

"The  etiology  of  U\\m\\  pregnancy  is  certainly  not  a  uniform  otje ft 
all  caHesj*  It  appears?  to  me  that  in  a  respectable  |K*n*entagc  of  am 
congenital  anomalies  of  the  tabes  due  to  anomalie**  in  early  innhnroni 
development  of  the  MiUlerian  duetj  are  re*5pon.sible  for  the  oecurrenc 
of  tubal  pregnancy*  I  have  previously,  conjointly  with  Dn  F. 
n)tinj  rei>ijrted  cases  of  tnbal  pregnancies  due  to  tubal  anomalies:*. 

**  Another  factor  which  I  con^idt-r  ai^  important  in  the  prLKlnetio 
tubal  gestation  h  an  unduly  marked  piirticipation  of  the  tubal  nau'^ 
in  menstruation.  With  otliers  I  Imld  that  the  tubal  mucosa  tak**&p^ 
to  a  certain  extent  in  menstruutiun.  Normally  the  meastrual  cha 
of  the  tubal  mucosa  are  insignificant  compared  with  those  of  i 

*  Amer.  J  mm  of  UbsteU,  1»t)0. 
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puco^.  Occasionally,  however,  the  tubal  mucosa  shows  intense  luen- 
itrual  changes,  which  may  be  so  pronounced  as  to  lead  to  the  formation 
of  a  iuematosalpinx.  We  can  hardly  doubt  that  the  menstrual  changes 
of  the  uterine  mucosa  prepare  the  latter  for  the  reception  of  an  impreg- 
nted  ovum,  which,  as  appears  most  probable  from  the  latest  contribu- 
tions upon  the  subject,  eats  or  corrodes  its  way  into  the  substance  of 
die  uterine  mucosa  by  the  aid  of  a  phagocytic  trophoblast.  Whenever 
the  tubal  mucous  membrane  undergoes  extensive  menstrual  changes  it 
heoomes  a  soil  into  which  an  impregnated  ovum  can  easily  implant 
itself.  It  appears,  therefore,  very  probable  that  marked  menstrual 
changes  in  the  tubal  mucosa,  when  they  do  occur — and  they  occasionally 
are  present — become  the  cause  of  an  ectopic  implantation  of  a  fertilized 
ovom.  As  far  as  our  exact  knowledge  goes  to-day,  we  must,  however, 
confess  that  we  are  unable  in  most  cases  of  tubal  pregnancy  to  give 
deOnitely  the  exact  cause  or  causes  of  this  event,  often  so  very  grave 
io  its  consequences/' 

Pathology.  Changes  in  the  Uterus,  This  organ  begins  to  enlarge,  both 
IS  to  its  cavity  aod  walls,  simultaneously  with  the  establishment  of  preg- 
nancy in  the  tube.  It  continues  to  enlarge,  and  up  to  the  fifth  month  is 
osoallvone-thinl  to  one-fourth  smaller  than  in  an  intra- uterine  pregnancy 
of  the  same  age.  The  enlargement  may  continue  after  this  time,  but  at 
a  less  rapid  rate.  Rupture  of  the  tubal  pregnancy,  when  followed  by 
death  of  the  ovum,  cheeks  the  growth  of  the  uterus,  and  is  soon  followed 
hyinvohition.  When,  however,  death  of  the  ovum  does  not  take  place, 
the  uterus  may  continue  to  enlarge,  though  not  to  the  same  extent  as 
hefore  the  accident.  The  uterus  of  an  extra-uterine  pregnancy  at  full 
term  usually  measures  from  four  to  six  inches  in  depth.  Involution  of 
the  uterus  does  not  commence  until  the  f(Ptus  is  dead,  and  decrease  in  the 
size  of  die  uterus  is  an  indication  that  tliis  has  occurred.  In  general 
terms,  it  may  be  stated  that  the  more  remote  the  place  of  implanta- 
tion of  the  ovum  from  the  uterus,  tlie  less  tlie  intTcase  in  size  of  that 
organ. 

Decidua.  One  of  the  most  notable  changes  in  tlie  uterus  in  ectopic 
g^tation  is  the  formation  of  a  decidua.  It  partakes  of  the  characteris- 
tic of  the  decidua  vera  of  normal  pregnancy,  and  is  usually  thrown  off, 
^^ther  in  one  complete  cast  or  in  the  shape  of  debris,  about  the  time  of 
^"6  primary  tubal  rupture,  and  this  event  is  frequently  accompanied  with 
metrorrhagia.  The  casting  off  of  the  decidua  may  j)recede,  accompany, 
^'"'ollowthe  rupture.  The  persistence  of  life  in  the  ovum  after  primary 
[^P^Ure  does  not  prevent  the  shedding  of  this  menibraue.  The  decidua 
^^^  in  thickness  from  one-eighth  to  one-quarter  of  an  iucli,  is  rough 
^^  shaggy  u|)on  its  uterine  side  and  smooth  upon  its  inner  surface,  and, 
^urse,  in  the  uterus  shows  no  traces  of  decidua  rcflcxa  and  decidua 
"^tina  ( Fig.  242). 

"ViTEUATioNS  AND  CHAN(iKs  IN  TFIK  TrRK  AND  OvTM.  These  Vary 
^*^^tly  with  the  location  of  the  gestation-sac,  but  swelling  and  turgcscence 
'  present  in  all  c^ses  from  the  beginning.  This  thickening  consists  at 
*^  in  simple  enlargement  of  the  calil)re  of  vessels  due*  to  the  stimulus 
j*^ti  by  the  existence  of  the  j)regnan(\v,  tlien  of  hypertrophy  of  mus- 
*^r  fibre,  the  same  as  the  first  changes  whicli  take  place  in  the  uterus 
^f)nnal  pregnancy.     Then  foUows  the  free  development  of  connective 
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tissue  and  oftcEi  disippea ranee  of  mn,'^en]ar  fibres,  [lartieiilarly  following 
the  evidences  of  mi  mite  rupUMv,  uJiieli  ilit>iiitcgraU's  and  hreak?^  them  uji 
by  small  ejctravasatioiif^  and  hemorrhages,  and  gives  me  to  inHamniatory 


Fio.  242. 
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Scnplngs  from  Ibt  uterni  In  a  oua  of  ecidptc  gettAtloii  In  the  third  month. 
*.  Dccldtm  vem.     b.  Decldui  la  th©  beiElnnliig  of  i^tuKTitJiUQO  necpoeii,  AbowitiK  many  teutsocrtea.  " 

C   Blood  Mil UA.      D,  t>.   <ililiul»pflt*t!!l.      lUEHJtQQ,) 

and  cystic  changes  ;  or  pressure-atrophy  ot  the  wall  takes  place  oppoeito^ 
the  placental  attaehment,  which  lias  become  the  thickest  part  of  the  tube. 

Closure  of  the  ostium  abdominale  nsQally  takes  plaee  about  the  seventh 
or  eighth  week  when  the  o*3sperni  is  retained  in  the  middle  or  inner 
portion.  When,  hovve%^er,  it  is  retained  near  the  alxloininal  ojxining, 
complete  closure  does  not  oe^ur,  and  there  i^,  eonseqiiently,  a  tendency 
to  tubal  abortion. 

In  the  appiirent  exeoptions  to  tliia  rule  in  which  the  ostium  is  not 
closed  at  twelve  weeks,  exanunation  of  the  ^peeiraen  and  careful  analysis  j 
of  the  history  usually  demonstrate  timt  rupture  had  taken  place  ^evenil 
weeks  earlier. 

It  appears  that  closure  of  the  alKlominal  of^ening  may  also  occur 
nnicfi  emlier  than  the  seventh  or  eight Ij  week*  The  writ^T  hairi  o|>enjted 
on  a  ease  of  tubal  pregnancy  i[i  wliich,  as  was  obviou.s  from  the  history 
and  from  the  mieroscuplc  examination  of  the  5;[x*ctmen  obtained,  rupture 
occurred  in  the  second  or  third  week  of  gestation.  In  thie  case  the 
abdominal  opening  of  the  tube  was  found  clos?ed. 

The  formation  of  a  decidua  in  the  pix'guant  tube  is  now  conceded  by 
all  comiK5tent  observers.  A  number  of  my  own  eases  have  been  exam- 
imnl  for  that  purpose,  and  a  dtx-idua  haw  invariably  Iwen  fmiiuf  (Fig, 
246).     It  has  ako  occasionally  been  found  in  the  opixjsite  non-pregnant 
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tube.     The  amount  of  decidua  vera,  however,  varies  considerably  in  dif- 
ferent cases,  but  in  all  instances  the  characteristics  of  the  true  decidua 
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Tubal  pregnancy,  2-3  weeks  old  (natural  size), 
a.  Rupture  and  blood  coagrulum.    b.  Closed  fimbriated  extremity,    c.  Ovary. 

of  uterine  pregnancy  are  shown  ;  namely,  the  usual  two  layers,  a  super- 
ficial compact  and  a  s|)<)ngy,  lower  layer.    The  enlarged  vessels  common 


Fl«i.  244 


Fk;.  245. 


Pecidual  cells  in  serotina;  tubal  pre^^nancy, 

2-:i  weeks  old.    (Hkkz(m;.) 

From  coiie  represented  in  Fig.  243. 


Villus  hi^'hly  inairnilU'd.  showing  I^nghans 
layer  and  hyiu-yiiuiu.  In  ilif  mosixlernjal  fore 
a  blood-vessel   with   nuclealtd   red  bl«MMl-eor- 

pUSCleS.      (HKR7.<m,.i 

From  case  representiMl  in  Fig.  24.^. 


to  the  whole  tube  are  particularly  prominent  in  that  portion  of  the 
mucosa  covered  by  decidua  to  which  the  ovum  becomes  attached,  and 
which  is  known  as  decidua  serotina.  This  decidua  s(»rotina  grows  more 
rapidly  than  the  rest  of  the  decidua. 

At  an  early  period  in  uterine  gestation  an  intervillous  space  filled  with 
maternal  blood,  bounded  on  the  outside  throughout  most  of  its  extent  by 
the  decidua  reflexa,  surrounds  the  whole  chorion.  In  tubal  pregnancy, 
therefore,  there  must  also  always  Ixj  formed  a  decidua  reflexa,  because  an 
iDter>'iIlous  space  capable  of  retaining  the  maternal  l)Iood  can  be  formed 
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only  by  a  tliMr-idim  reHoxa,  unlei^^  \v<?  asPiime  that  like  tube  vi^ry  early 
betHmies  mmpiftely  obHt(^ratt*d  nn  bivtli  sides  of  the  ovum*  Since  we 
have  no  proof  of  siieh  a  very  improbable  m^eurreiiee,  a  dcci<bia  reflexa 
becoiiieR  an  absolute  iieeciiiiity  for  the  establij^huieiit  of  the  iiit*^rvillous 
spaee  (Herjcag). 
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A^  Deddimt  celli.    B.  Villi.    C.  Sync^OAl  hwU  cut  Imn^TeTselr.    D.  BUiud  In  ititerrlUotB  siwcie. 

Hemorrhages  found  in  the  tul>e  are  most  frequently  the  result  of  rup- 
tun>  of  tlie  reflexal  ve8:?els.  As  pregnaney  advances  the  det-^idual  cells 
in  the  bahinee  of  the  tuVie  disappear,  and  iufiammatoiy  changes,  the  result 
of  the  minute  ruptures,  combined  with  poi^ibly  mild  pre-existing  septic 
conditions^  change  the  genenil  texture  of  the  nia^^s.  The  growth  of  the 
oviini  stretches  the  lumen  of  the  tube,  wbidi  gradually  becomes^  together 
with  the  placenta  and  membranes^  a  jiart  uf  the  inventing  heterogeneous 
gestation-sac. 

But  little  can  be  said  in  tliis  connection  of  the  changes  in  tlie  ovum, 
its  development  and  attachment  being  made  comjmnitively  plain  if  the 
presence  of  a  deeidua  is  admitted,  as  it  thus  follows  the  transformations 
usual  to  a  pregnancy  in  the  uterui^,  subject  simply  to  the  changes  incident 
to  lack  of  spm:^  in  the  tubes,  anil  the  traumati&ms  which  must  almost 
inevitiibly  resnlt^^^whigh  wU^je  considered  when  speaking  of  the 
different  varie  * 
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The  true  investing  foetal  membranes,  namely,  amnion  and  chorion, 
differ  in  no  wise  from  the  same  structures  in  uterine  pregnancy,  but  are 
also  subject  to  the  alterations  incident  to  trauma  and  possible  sepsis. 

Tabal  Mole  and  Tubal  Abortion.  The  subject  of  alterations  in  the  ovum 
can  hardly  be  dismissed  without  reference  to  that  arrest  of  development 
during  the  first  few  weeks  which  results  in  what  is  known  as  a  tubal 
mole.  An  ovum  during  its  first  few  weeks  of  growth,  depending  as  it 
does  for  life  upon  very  delicate  chorionic  villi  lightly  attached,  is  in  great 
and  constant  oanger  of  destruction.  In  some  cases,  by  reason  of  chori- 
onic hemorrhage,  the  circulation  is  cut  off,  the  ovum  is  partially  or 
totally  detached,  remains  in  situ  and  is  absorbed,  or,  after  detachment, 
particularly  when  located  in  the  outer  third  of  the  tube,  it  may  be  ex- 

f^Ued  through  a  patent  ostium  abdominale  into  the  abdominal  cavity, 
bis  constitutes  what  is  known  as  a  tubal  abortion.  Sometimes,  how- 
ever, the  tube  ruptures  and  the  mole  is  extruded  directly  into  the  free 
cavity,  often  with  most  appalling  symptoms. 

It  cannot  be  stated  definitely  that  subperitoneal  rupture  does  not  occur 
in  these  early  cases,  for  no  observations  bearing  upon  this  point  have,  so 
far  as  the  writer  knows,  been  absolutely  demonstrated.  The  proof  of 
thio  condition  must  depend  upon  the  report  of  a  competent  pathologist 
after  thorough  dissection. 

A  Tubal.  Mole  resembles  a  blood-clot  in  color  and  consistence,  is 
round  or  ovoid,  and  from  two  to  six  centimetres  in  diameter  (Fig. 
247).  It  usually  presents,  on  section,  a  smooth-walled  cavity,  lined  with 
amnion,  occasionally  containing  foetal  remnants.  Both  amniotic  cavity 
and  fcetal  remnants  may  be  absent,  but  the  pi^sence  of  chorionic  villi 
makes  the  origin  manifest.  Bland  Sutton  believes  that  a  tubal  mole 
"  is  due  to  blood  extravasated  from  the  circulation  of  the  embryo  into 
the  subchorionic  chamber.'' 

Fig.  247. 


Tubal  mole,  fifth  week. 
A-  Mole  protruding  from  ruptured  jx)rtion  of  tutK*.      b.  ostium  abdoininnk'  i>nrtially  c'l-»st*«I  ])y 

infolding  of  the  tiinbriiL-. 

Changes  ix  the  Placenta.  In  no  case*  of  tnhjil  ]>ivgnancy  is  there 
ab-sence  of  decidual  forinution,  but  there  is  a  marked  ditforeneo  in  (litftT- 
ent  cases  as  to  the  extent  to  which  this  ineiiibraiio  is  formed.   Observations 
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by  a  Dumber  uf  iiioilern  oompi*teat  obs^rverSj  looking  toward  an  ebici- 
iktiyti  of  this  question  ^  d  em  oust  rate  tlie  almost  con^^tant  presence  of 
dc^*ldiial  raembmne  in  tli^  tubt*.  Taking  tbis  for  granted,  tbe  placenta^ 
as  ill  uterine  pifgiiaticyi  h  eom posed  of  loosely  held  masses  of  chorionic 
villi  with  i II k*r villous  blood*spaee8  boimdpd  exteroally  by  varying  areas* 
of  dccidua  f^erotiiia.  The  dev^elopm(?nt  of  tliis  organ  h  neeeK^arily  mod- 
ified by  tlie  amount  of  derichiii  present*  When  to  this  is  added  tlie  nar- 
rowed available  ^paee  still  further  t^>nstrieted  hy  the  rutjosities  of  the 
mucoid  and  the  mobility  of  tbe  tube,  the  difHcultie*^  in  the  way  of  the 
development  and  growth  of  the  placenta  can  readily  be  appreciated- 

When,  however,  rupture  occurs,  ami  the  torn  walls  of  the  tube  spread 
out,  if  the  ovum  survive,  the  placenta  forms  further  attaehmetits  to 
neigh  boring  structures  ond  continues  its  growth.  The  gize  of  placentas 
varies  directly  with  the  vascularity  of  the  structures  upon  which  they 
become  implanted  and  with  the  permanenoe  of  the  attachment*  From 
the  beginning  the  essential  elements  of  disturbance  in  tlie  development 
of  the  plaeenta  are  traumatic  bc»morrhages.  The  tube  wall  early  in  pre|^- 
nancy  cannot,  as  a  rule,  aceommmiate  itself  to  the  growing  ovum>  It 
l>ecomes  stretched^  and  ruptures  take  place  into  the  substance  of  the 
serotiua,  aceomjmnied  by  hemorrhage  into  the  intervillous  e})ace,  endan- 
gering the  integrity  of  villi  and  chorion. 

When  an  ectopie  jihux'nta  is  examined  at  any  period  of  gestatioUj 
evidences  uf  previous  hemorrhag*.*s  are  rai'ely  absent*  These  lieraor- 
rh ages  are  nec*essarily  small  while  the  mass  is  confined  within  the  tube, 
Ijut  after  rupture  they  may  be  severe  and  even  fatal.  The  fatal  termi- 
nation is>  however,  ordinarily  due  to  what  may  be  termed  **  detachment 
hemorrhages''^ — that  is,  hemorrhages  from  maternal  vessels consequejit 
Upm  detachment  of  the  j*lacenta« 

ludejx'udeut  of  detiichment  hemorrhages,  however,  are  the  constantly 
recurring  extravasations  into  the  serotinal  tissue.  These  intra  placental 
hemorrhages  materially  increase  the  bulk  of  the  placenta^  and  produce 
an  apparent  disproportion  l>ctween  ib^  size  and  that  of  the  ovum.  This 
di3pro[K)rtifm  is  the  foundation  for  the  erroneous  statement  that  the 
growth  of  the  placenta  continues  after  the  death  of  the  ovum.  It  h 
very  possible  that  an  intraplacental  hemorrhage  may  increase  somewhat, 
but  it  is  hardly  reasonable  to  suppose  that  the  formation  of  true  placental 
tissue  could  continue,  and  this  has  never  been  demonstraleiL  The  chori- 
onic villi  degenerate  and  become  in  a  very  short  time  mere  phantoms 
with  indistinct  outlines.  New  formation  of  villi  is  most  imj>mbable* 
Tbe  deiMdua  scroti na  alsij  undergoee  rapid  degeneration,  Therefoi-e,  no 
real  growth  of  ]>lacental  tissue  can  occur  after  the  death  of  the  ftetus;  if 
an  iucre4ise  in  size  takes  jilaee  it  must  be  due  to  traumatic  hemorrhages. 

The  placenta  is  then  transformed  from  an  oval  or  round  disk  to  a  more 
or  less  globular  mass,  wbich^  tipou  careful  examination,  is  seen  to  be  com- 
posed of  blooil-clots  in  various  dcgret^s  of  organization^  with  deteriorated 
villi  intersiM^rsed,  and  a  large  nunil>er  of  leuccK^ytes,  and  to  contain  no 
more  than  the  normal  amount  of  true  placental  tissue*  In  case  of  very 
old  placentas,  indeed,  so  marked  an  alteration  has  occurred  that  little 
normal  placental  tissue  cau  be  recognized. 
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Symptomatology  and  Diagnosis. 

A.  Prior  to  tue  Fourth  Month. 

General  Considerations.  Prior  to  the  fourth  month  the  three  cardinal 
and  practically  constant  points  in  the  diagnosis  of  beginning  extra-uterine 
pregnancy  are  (1)  disturbance  of  menstruation,  (2)  sharp  pelvic  pain, 
usually  accompanied  with  faintness,  and  (3)  the  presence  of  a  mass 
adjacent  to  and  connected  with  the  uterus.  Certainty  of  diagnosis  is 
based  upon  a  logical  analysis  of  these  three  factors. 

1.  Disturbance  of  Menstruation.  Menstruation  is  almost  always  retarded ; 
but  the  variations  as  regards  the  amount,  character,  and  periodicity  of  the 
hemorrhage  are  so  numerous  as  to  render  the  description  of  a  typical  case 
difficult.  In  some  cases  uterine  hemorrhage  occurs  a  day  or  two  follow- 
ing the  date  of  the  exi)ected  menstruation;  in  other  crises  amenorrhoea 
persists  throughout  the  pregnancy;  the  flow  may  continue  for  two  or 
three  days,  and  may  recur  with  sufficient  regularity  to  simulate  menstru- 
ation, but  this  is  exce])tional.  The  first  day  of  the  flow  is  seldom  or 
never  the  twenty-eighth  day  after  the  beginning  of  the  last  menstruation. 
Sometimes  the  flow  continues  for  a  day  or  two,  and  then  recurs  at  irreg- 
ular intervals;  but  in  other  cases  the  hemorrhage  ])ersists  for  weeks  at  a 
time.  The  amount  of  blood  lost  also  varies  greatly,  from  a  mere  show 
to  a  severe  hemorrhage.  The  blood  usually  contains  small  patches  of 
mucosa  or  large,  well-defined  membranes,  and  occasionally  a  complete 
cast  of  the  lining  of  the  uterus.  These  hemorrhages,  regular  or  irregular, 
ooeurring  early  in  ectopic  gestation,  usually  indicate  shedding  of  the 
decidua. 

2.  Pelvic  Pain.  The  pain  is  usually  of  two  kinds:  the  recurrent,  con- 
tractile pain  due  to  uterine  contractions,  and  the  sharp,  tearing  pain, 
accompanied  with  faintness,  which  indicates  rupture  to  a  greater  or  less 
degree.    Excruciating  pain  with  syncope  usually  ])oints  to  serious  rupture. 

3.  Presence  of  a  Mass.  When  the  pregnancy  is  located  in  the  middle 
or  at  the  outer  end  of  the  normally  situated  tube,  and  is  unruptured,  a 
well-defined  movable  mass,  contiguous  to  the  uterus,  can  be  felt.  When 
the  tube  is  prolapsed  posteriorly,  the  mass  will  be  felt  posterior  to  the 
body  of  the  uterus.  After  rupture  into  the  broad  Hgamont  has  taken 
place  the  mass  can  still  be  felt  lateral  to  the  uterus,  but  it  is  lower,  not 
so  well  outlined,  and  le?ss  movable.  When  sepsis  has  suj)ervencd,  the 
pre^nce  of  exudate  may  render  the  outlining  of  the  mass  still  more 
difficult.  In  interstitial  pregnancy  the  mass  apj)cars  as  an  irregular 
bulging  at  the  corner  of  the  uterus.  When  early  rupture  into  the  gen- 
eral peritoneal  cavity  has  occurred,  no  mass  may  be  felt  at  all. 

The  nausea,  changes  in  the  breasts,  aud  discoloration  of  the  vaginal 
mucosa  are  confirmatory  of  the  diagnosis  of  pregnancy,  and,  when  com- 
bined with  the  signs  detailed  above,  are  strongly  presumptive  of  extra- 
uterine pregnancy.  Valuable  corroborative  evidence  is  furnished  by  the 
changes  in  the  uterus,  and  by  uterine  hemorrhage  when  it  occurs.  The 
adjoining  pregnancy  stimulates  the  growth  of  the  uterus,  but  not  to 
the  extent  which  obtains  in  uterine  gestation  of  the  same  age.  This  dis- 
proportion in  size  becomes  more  marked  as  pregnancy  ])rogre8ses.  Uter- 
ine nemorrhage  frequently  occurs  before  the  third  month  of  extra-uterine 
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pr«?^imn«j%  and  la  usually  accompanied  with  the  discharge  of  decidua, 
wliicli,  as  mentioned  before,  is  cast  off  either  in  shreds,  in  large  pateheti, 
or  as  a  complete  caj^t  of  the  uterine  cavity*  The  absence  of  chorionic 
villi  after  cai^fnl  eeiirch  furnishes  anotlier  link  in  the  chain  of  evidence. 
At  this  stage  of  the  investigation  exploration  of  the  cavity  of  the  uterus 
is  warrantable.  When^  after  careful  intHxluction  of  a  sound  itito  the  , 
uterine  cavity,  the  uterus  is  adjudgctl  empty,  the  diagnosis  of  early  ectopic] 
prcguaucy  is  praetici'ally  estalmslied. 

Fritnaiy  Intraperitoneal  Euptnrs— H£matcM:ele.  In  the  great  majority? 
of  cases,  gravid  Fallajiian  tubes  rupture  jmor  to  the  fourth  month*  TIilsl 
is  known  as  ]>rimary  rupture,  to  distinguish  it  from  subsequent  ruptnrea 
which  may  occur  in  the  same  pregnancy ,  Primary  rupture  may  be  intra- 
or  extraperitoneal.  Experience  demonstrates  that  primar)^  intraperitoneal 
rnptures  generally  occur  prior  to  the  seventh  week,  and  so  frequently  in 
the  iiftli  or  sixth  week  after  tlie  last  meustnnition  that  pregnancy  is  not 
suspected-  As  women  with  pre-existing  pelvic  disease  are  especially 
prone  to  extra-uterine  pregnancy,  menstrual  irregularities  easily  escape 
attention. 

The  diagnosis  of  primary  intraperitoneal  rupture  prior  to  the  seventh 
week  is  the  diagnosis  of  intra-abdominal  hemorrhage.  The  absence  of 
marked  disturbance  of  menstruation  docs  not  preclude  the  existence  of 
early  rupture.  The  failure  to  observe  the  discharge  is  not  significant, 
for  this  may  occur  si muhaneouiiily  with  the  rupture,^  or  may  closely  follow 
it.  The  physical  signs  are  identical  with  those  of  lutm-abdominal  hem- 
orrhage. 

The  case  illustrated  by  Figs,  243, 244,  and  245,  though  extremely  ran? 
and  the  only  one  of  its  kind  on  record,  shows  the  difficulty  of  diagnosis 
when  reliance  is  placed  on  some  retardation  of  menstruation.  In  that 
instance  the  patient  had  menstruated  regularly  for  years,  and  pregnancy 
occurred,  followed  by  rupture  b^tth  within  four  weeks  and  before  the  time 
for  the  next  period  to  make  its  apjiearance. 

The  failure  to  recognize  a  tumor  near  the  uterus  is  not  very  important, 
Thomugh  examination  is  difficult  on  ae<N>unt  of  the  condition  of  the 
patient.  Even  when  the  intra-abdominal  hemorrhage  is  enormous,  the 
chief  reliance  must  be  phicetl  u[K»n  the  general  conditions  of  shock  and 
collapse,  as  the  presence  of  blood  can  seldom  be  demonstrated  by  fluctua- 
tion^ aljdominat  palpation,  or  bimanual  examiualiot]»  A  symptom  rarely 
absent,  however,  is  exquisite  general  abdominal  tenderness*  The  ovum! 
may  be  so  small  as  to  produce  no  appreciable  enlargement,  or  it  may 
have  been  expelled  into  the  general  [peritoneal  cavity* 

The  following  case  furnishes  an  excellent  illustration  of  the  symptoma- 
tology of  primary  intraperitoneal  ropturt>. 

On  Heptember  15,  1894,  Mrs.  J,  F.  C.  was  seized  with  a  severe  pain 
in  the  abdomen,  which  she  dcstTibtHl  as  feeling  *'  like  something  bi'eak- 
iug  in  her  stomach,**  Sinudtiineously  there  was  a  gush  of  bright^  pink- 
isl),  watery  tlnid  from  the  vagina,  which  flofnled  her  thighs  and  satuniEed 
her  clotliing*  She  w£is  seen  by  a  physician  at  L30  p.m.,  and  by  another 
an  hour  later,  and  at  5.30  by  the  writer.  At  tliat  time  she  was  almost 
in  arikulo  morik^  and  absolutely  pulseless  and  perfectly  cold.  The 
jiiiticnt  was  thirtv-tUree  years  of  age,  had  been  married  twelve  years, 
and  had  three  children,  aged,  respctively,  ten^  five,  and  three  years, . 
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She  had  never  had  a  miscarriage^  and,  so  far  as  she  knew,  had  never  had 
uterine  disease  of  any  kind.  She  was  a  woman  of  magnificent  physical 
development,  weighed  230  pounds,  and  was  full  of  courage.  She  had 
always  menstruated  regularly;  but  for  several  years  had  flowed  for  six 
or  seven  days  at  a  period.  On  August  12th,  exactly  five  weeks  previous, 
she  menstruated  regularly,  and  the  flow  continued  for  six  days.  On 
August  29th,  without  warning,  she  suddenly  had  a  severe  pain  resem- 
bling a  labor  pain,  which  continued  for  ten  minutes,  and  was  accom- 
panied by  nausea  and  vomiting.  On  August  31  st,  while  travelling  on 
the  cars,  this  pain  recurred  and  lasted  half  an  hour.  While  away  from 
home  she  had  two  or  three  short,  severe  pains  and  a  slight  diarrhoea. 

FlO.  248. 


Primary  intraperitoneal  rupture ;  flflb  week.    Tube  completely  ruptured, 
a.  Ovum  BiiU  slightly  adherent  to  its  original  site. 

On  September  9th,  after  her  return  home,  she  began  to  menstruate 
exactly  on  time,  but  the  flow  was  checked  by  a  sudden  fright,  her  son 
being  seized  with  convulsions  in  lier  presence.  The  same  evening  she 
had  another  short,  acute  attack  of  abdominal  colic.  The  menstrual  flow 
returned  the  next  day,  but  ceased  after  a  few  hours.  It  again  returned, 
but  ceased  two  days  before  the  final  attack. 

When  first  seen  by  the  writer  it  was  evident  from  the  profound  col- 
lapse, indicated  by  the  total  absence  of  radial  pulse,  and  the  excessive 
pallor  and  death-like  coldness  of  the  body,  that  the  patient  was  sufiFer- 
ing  from  internal  hemorrhage;  while  tlie  dyspna»a  made  it  plain  that 
the  time  for  action  was  short,  and  that  if  something  was  not  immedi- 
ately done  it  would  be  too  late.  Further  physical  examination  revealed 
nothing  more  than  local  tenderness  over  the  whole  abdomen.  Sudden 
pressure  would  elicit  repeated  expressions  of  i)ain. 

A  careful  and  thorough  vaginal  examiuatiou  was  made,  which  was 
entirely  negative.  The  fact  that  she  was  flowing  at  the  time,  of  course 
directed  my  attention  to  the  pelvic  organs  as  the  probable  source  of 
hemorrhage,  and  the  information  obtained  from  the  patient's  friends 
and  from  herself,  regarding  the  previous  attacks  of  pelvic  pain,  made 
the  diagnosis  of  ruptured  tubal  i)regnancy  more  than  i)robable.  Two 
objects  were  therefore  kept  in  mind  in  making  the  examination.  First, 
the  determination  of  the  presence  of  free  blood  in  the  abdominal  cavity, 
and,  second,  the  discovery  of  a  mass  to  one  or  the  other  side  of  the 
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Uterus.  The  examination  faileJ,  however,  id  both  resj>ects;  repeated 
pereussian  over  the  alMlonien  absolutely  faih'd  tu  give  any  impnl^ie  or 
sense  of  fluctiiatiou,  either  upon  deep  digital  prej^ure  into  Dongla-^'s 
ptHich  or  at  either  side  of  the  uterus,  and  no  enlargement  of  the  Fallo- 
pian tube^  coidd  bo  detected*  The  thickness  of  the  abdomiuni  walls  iti 
thi^  pjitient  greatly  increas^ed  the  difficulty  of  and  eiubarmssed  the  ex* 
ami  nation. 

The  coriiuctntMs  of  the  diagno^^is  became  evident  even  l>efore  the  [Jeri- 
toueum  wa"^  incised.  After  the  incision  was  made  and  tiie  intestines 
pushed  back,  the  blootl  surged  out  over  the  snrroundtng^.  A  careful 
e^thuate  of  the  amount  of  l>Iood  in  the  aiKloraen  would  place  it  at  not 
l^^s  than  eighty  ounces.  The  right  Fallopian  tube  was  found  to  be 
widely  rnptni'eil  at  it?i  middle  and  the  ovum  eiiibraeed  hy  the  gapini^ 
edge.s  nf  tlie  wound  (Fig,  247),  The  Imnen  of  the  tube  was  perfect  ex- 
cepting at  tlie  seat  of  niplnre. 

The  limbriie  were  partially  drawn  into  I  he  abdominal  ostium.  There 
was  a  great  attenuation  of  the  tubal  wall  at  the  location  of  the  tear, 
which  occurred  at  a  point  op[>osite  to  the  seat  of  attach  men  t  of  the  ovum* 


Uimiptur^d  Jinipallur  pn^Kimiiry  ut  thu  eiuJ  uf  tht.-  stt^oud  uuunh  n'liibryo  aljfiul  2  cm.  lon^jf.    The 
Uiliitieat  part  uf  tlic  gestuUuD  sac  liiu  Ikch  rc-tuovcil  Mfler  tlio  opemlluiu 

Primaiy  Extraperitoaeal  EaptiiTe--H8&maioma  of  the  Braad  Lifament. 

An  extra-utiTine  prignaiiny,  instead  of  developing  in  the  direction  of  the 
free  abdominal  cavity,  raay  grow  downward  and  cleave  the  folds  of  the 
broad  ligaiuent  without  rupture  of  the  tube  proper,  tlie  adjoining  portions 
of  the  broad  ligament  atretehing  gradually  to  accommodate  the  growing 
ovnm.  Asa  rule,  rupture  occurs  between  the  seventh  aod  twelfth  w*eek 
of  pregnancy. 

Here  we  have,  firsts  the  usual  signs  of  extra-nteriue  pregnancy,  together 
with  the  constant  presence  of  a  mas,s  contiguous  to  and  connected  with 
the  uterus.  Rupture  is  iudicated  hy  an  increase  in  [lain  and  faintnegs. 
The  signs  before  this  accident  are  often  not  sufficiently  marked  to  denote 
the  character  of  the  pregoancy,  and,  us  a  rule,  the  patient  believes  her- 
self  pregnant  in  the  normal  way.     Whereas,  in  the  early  primary  intra- 
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tbdominal  rupture  faintness  and  syncope  are  the  most  striking  symptoms, 
tad  the  pain  not  so  severe,  in  this  variety  severe  pain  is  usual,  while 
^  tbe  collapse  is  not  so  extreme.  The  pain  in  most  cases  is  recurrent  and 
r  fuoxysmal,  coming  on  without  warning  and  usually  soon  passing  away, 
lobe  followed  by  another  series  of  paroxysms  a  few  hours  or  a  few  days 
hter,  each  attack  probably  indicating  an  extension  of  the  rupture.  As 
the  blood  effused  is  limited  by  the  resistance  of  the  adjoining  structures, 
we  do  not  witness  those  appalling  symptoms  common  to  the  already  men- 
tioned intraperitoneal  ruptures. 

To  make  the  picture  plain  regarding  these  cases,  if  a  woman  of  child- 
bearing  age  suddenly  complains  of  severe  pelvic  pains,  accompanied  by 
Dtosea  and  faintness;  if,  on  investigation,  she  says  that  she  has  missed 
f  one,  two,  or  three  menstrual  periods,  or  has  flowed  in  a  very  irregu- 
\  lar  manner,  and  thinks  herself  pregnant;  if  she  has  the  usual  vulvar 
1  and  vaginal  discolorations  common  to  pregnancy  and  the  changes  in  the 
breasts,  with  nausea,  and  if  these  attacks  of  pain  and  faintness  recur, 
extrauterine  pregnancy  must  be  strongly  suspected.  If,  on  examination, 
tbe  uterus  is  found  enlarged,  but  not  to  a  sufficient  degree  to  correspond 
to  a  pregnancy  of  that  age,  while  immediately  adjoining  the  uterus  and 
contindous  with  it  a  tense  and  vaguely  fluctuating  enlargement  is  discov- 
ered, then  ectopic  gestation,  ruptured  extraperitoneally,  is  a  reasonable 
conclusion,  and  the  case  may  be  so  regarded  and  treated.  The  signs 
mendoDcd  may  not  all  be  present,  and  many  cases  are  sufficiently  ob- 
scure to  bring  doubt,  but  to  the  experienced  surgeon  there  are  usually 
landmarks  enough  to  outline  the  course  to  pursue. 

Early  cases  of  this  kind  undoubtedly  occur  which  are  not  diagnosed, 
Aeovuin  and  secundines  being  gradually  absorbed  and  the  patient  never 
being  very  ill ;  but  when  the  accident  takes  place  after  the  seventh  week 
^vere  illness  generally  ensues.  Even  at  ten  and  twelve  weeks  the  rupture 
^ay  have  proceeded  so  evenly  and  slowly  that  the  patient  may  not  seek 
'Medical  advice  until  constitutional  symptoms  indicative  of  sepsis  appear. 
In  the  very  great  majority  of  cases  the  ovum  dies  at  the  time  of  the 
rupture,  and  no  further  growth  occurs.  The  traumatism  existing,  liow- 
^ver,  leads  to  the  formation  of  protective  exudate,  whith  very  materially 
increases  the  size  of  the  whole  mass.  This  increase  in  size  gives  rise  to 
niore  pronounced  pain,  and  sooner  or  later,  in  almost  all  cases,  sepsis 
supervenes  and  the  mass  breaks  down  into  a  suppurative  focus,  while 
^he  patient  develops  fever,  sweats,  chills,  and  the  usual  constitutional 
evidences  of  retained  septic  material. 

In  patients  seen  for  the  first  time  in  this  condition,  the  dia<2jnosis  is 
often  difficult,  and  in  some,  where  the  history  is  not  very  typical,  is  even 
JOipossible,  as  the  signs  differ  little  from  those  of  the  common  forms  of 
septic  pelvic  invasion.  Careful  inquiry  into  the  history  is  the  best  reli- 
ance for  avoiding  mistakes. 

^^^condary  Raptures.  This  term  applies  only  to  the  last-named  variety, 
P^l^^ly,  the  extraperitoneal  variety,  where  the  ovum,  after  forcing  its  way 
^low  the  peritoneum  in  the  folds  of  the  broad  litj^anient,  ruptures  into 
Y?2  general  peritoneal  cavity.  These  secondary  ruptures  niiiy  occur  from 
different  causes.  After  the  primary  rupture  the  ovum  may  survive,  and 
^^^  Continued  growth  almost  invariably  results  in  communication  with 
^"^  general  cavity.     This  variety  of   secondary  rupture   is  sometimes 
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siicklen,  and  the  effusiun  of  bluud  inlo  ihe  gencml  cavity  tni^y  bo  ^>^\ 
sive  as  to  give  rise  to  the  Diost  serious  sym|)toms  with  fatal  rei^ult^     ; 
apppurances  are  very  gimilar  to  thojie  of  primary  rupture  of  early  dale, 
anti  the  treatment  must  be  equally  prompt,      A  secondary  rupture  mm 
follow  a  pHinary  rupture  so  clo,sely  that  they  can  hardly  be  differenitated- 

111  other  easeSj  however,  Oie  ovum  nurvivlnr^^  the  seeondarv^  roptiiiT 
may  be  s^low  and  not  extea-?ive,  the  oldening  reiuforced  by  quickly  fonud 
e.tudate  and  the  symptoms  more  snbdueil.  Such  act*ideDtiJ  may  i*-  - 
time  and  time  again^  and,  if  the  ovum  is  not  destroyed,  then*  devi  i  .■>> 
that  class  of  so-calleii  advanced,  abdominal,  extra- uterine  pr^nauiy 
which  will  hereafter  be  described. 

When  the  ovum  i^  dmlroyed  by  the  priitmry  rupiurej  eecoodarf  rap- 
tures may  still  occur  If  the  firi^t  rupture  has  so  separated  the  ligame-n- 
tous  folds  that  only  a  thin  peritoneal  membrane  is  Interpol  between 
the  ma^s  and  the  geneml  cavity,  blood -pressure  alone  from  recurreot 
hemorrhages  may  complete  the  rupture;  or,  the  whole  maj^  including  i^ 
peritoneal  covering  becoming  macerated  and  softened  by  eepsia,  seeaiid- 
ary  rupture  may  result  from  lack  of  consistency- 

The  interstitial  or  tu bo-uterine  and  infundibular  or  tubo-ovarian  vari- 
eties of  ectopic  gestation  are  especially  prone  to  early  primary*  iotraperi- 
toneal  rupture*  In  the  true  tubal  variety,  if  the  placenta  is  implanted 
on  the  superior  imier  surface  of  the  tube,  extra  [peritoneal  rupture  h  more 
likely  to  occur;  if,  on  the  contrary,  it  is  implantt*d  on  the  lower  inner 
surface,  the  upper  part  of  the  tube  thins  out,  and  early  rupture  into  the 
general  i^eritoueal  cavity  is  most  probable*  Almost  all  the  extraperi* 
toneal  ruptured  cases  belong  to  the  true  tubal  variety. 


B,  After  the  Fourth  Month, 

Unruptured  Tubal  Pre^ancy.    When  the  ovum  survives  all  the  dangers 

whicli  threaten  its  existence,  new  m^n"^  become  evident  after  the  fourth 
month  which  demand  separate  eoni^itleration  in  their  reflation  to  diagn*?siK 
Few  ectopic  gestations  survivx*  the  fourth  nionth^  and  very  few,  indeed^  of 
these  have  not  been  subject  to  more  or  less  rupture,  either  intra- or  extra- 
peri  toneah  Most  of  the  reports  of  examinations  of  extra-uterine  ca^^s  are 
notsulHiiieutly  miuute  and  explicit  to  base  a  positive  opinion  upon;  but, 
nevertheless,  t  lie  re  can  be  no  doubt  that  women  have  passned  through 
extra-uterine  preguaiiey  to  term,  carrying  the  cliiUl  within  the  enlari^ed 
dilated  tube,  without  appreciable  rupture  in  any  direction*  Many  of  the 
reported  ciAses  of  this  variety  have,  however,  been  shown  to  hav^e  previ* 
ously  ruptured  slowly  below,  between  the  folds  of  tlie  broad  ligament. 

Abdominal  Pregnancies  Without  Rupture.  The  s|>aoe  at  com  man  r]  will 
not  admit  of  reviewing  the  diseussioii  whether  such  a  condition  can 
exist.  Suffice  it  to  say  that  advocates  of  that  theory  believe  that  an 
impregnated  ovum  can  find  its  way  into  the  general  cavity  or  that  an 
ovule  can  there  become  impregnated  and  implanted,  and  grow  even  to 
full  term  withtuit  rupture.  Their  opponents  stoutly  maintain  that  all 
80-called  abdominal  pregnancies  were  ongiually  tubal,  that  ruptum  to4*k 
plat-e  into  tije  general  ubdomiual  cavity,  but  that  sufficient  attachment  to 
the  tubal  mii(H)Us  membmiiu  remaine<i  to  nourish  the  ovum,  and  that 
eventually,  although  the  placenta  became  universally  attached  to  sur- 
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rounding  structures,  all  cases  that  were  examined  with  suflScient  care  by 
competent  authorities  could  always  be  traced  to  the  tube  as  the  original 
site  of  primary  implantation.  The  consensus  of  opinion  at  this  date 
inclines  to  the  latter  view.     (See  Plate  XXX.) 

In  almost  all  cases  of  advanced  ectopic  gestation  we  have  the  symp- 
toms and  signs  common  to  uterine  and  ectopic  gestation,  namely : 

Disturbance  of  menstruation; 

Changes  in  the  breasts; 

Enlargement  of  the  uterus; 

Nausea; 

Changes  of  the  vulva; 

Thinning  out  and  softening  of  the  lower  uterine  segment; 

Mucous  vaginal  discharges; 
as  well  as  the  symptoms  heretofore  described  as  resulting  from  rupture 
of  greater  or  less  extent  in  the  earlier  months. 

As  the  gestation  advances  beyond  the  fourth  month  the  other  signs 
which  become  manifest  demand  special  consideration.  Of  these  the 
principal  are:  (1)  changes  in  the  breasts  characteristic  of  advanced  preg^ 
nancy;  (2)  movements  of  the  foetus;  and  (3)  abdominal  enlargement; 
while  careful  examination  often  reveals  (4)  ballottement;  and.  (6)  pla- 
cental souffle. 

1.  Ohanges  in  the  Breasts.  These  are  practically  similar  to  the  changes 
which  occur  in  uterine  pregnancy,  but  are  generally  not  so  well  marked; 
the  areola  is  not  so  well  defined,  the  breast  not  so  full,  nor  the  secretion 
2o  abundant. 

2.  Movements  of  the  FcBtos.  The  perceptibility  of  these  movements 
differs  according  to  the  variety  of  the  case.  When  dealing  with  a  case 
of  so-called  abdominal  pregnancy,  the  result  of  secondary  rupture  into 
the  free  peritoneal  cavity,  if  the  patient  is  reasonably  thin,  the  move- 
ments are  often  extremely  plain  to  the  examiner,  even  when  hardly 
noticeable  to  the  patient.  When  near  term  and  the  child  is  reasonably 
vigorous,  the  movements  may  be  feJt  and  seen  so  plainly  immediately 
beneath  the  abdominal  wall  as  to  form  a  valuable  diagnostic  sign.  In 
the  subperitoneal  forms  the  movements  are  not  so  plain,  but  may  be  very 
painful  to  the  patient,  although  they  closely  resemble  those  of  the  foetus 
in  utero.  Generally  speaking,  if  the  pregnancy  advances  to  the  fifth 
month,  the  movements  of  the  foetus  arc  thereafter  more  plainly  discerni- 
ble than  are  those  of  a  uterine  pregnancy  of  the  same  age. 

3.  Abdominal  Enlargement.  Proper  and  painstaking  observation  of  the 
abdominal  enlargement  of  a  woman  supposed  to  be  with  child  extra- 
utcrum  is  a  matter  of  the  very  greatest  importance.  While  the  ovum 
is  small  and  the  mass  containing  it  is  burie<l  in  the  pelvis,  the  abdomen 
is,  of  course,  not  enlarged.  When  the  enlargement  becomes  discernible, 
it  differs  according  to  the  variety  of  the  case.  In  general,  it  may  be 
said  that  it  differs  materially  from  normal  gestation  in  that  it  is  not  so 
symmetrical  nor  is  it,  at  first,  so  centrally  situated.  If  the  i)atient  is  the 
victim  of  an  interstitial  pregnancy  it  may  show  very  soon  after  the  third 
month,  usually  slightly  to  one  side.  If  the  gestation  is  free  tubal  and 
subperitoneal  the  enlargement  will  usually  show  first  on  the  side  affecte<l, 
generally  resonant  from  superimi)osed  intestines  and  more  or  less  irregu- 
lar and  nodular;  while  if  abdominal  it  will  be  still  more  irregular  and 
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iiriiltilar,  the  mnm  pkiiiily  recognizable,  and  urile^  ndhe^ione  have  formed 
hj  tlie  hitestine  it  will  lie  dull  on  jiercim^iotj.  The  nuiss  is  often  wider 
from  side  to  i^ide  ami  difTci's  ef^seiilially  from  the  smooth  ovoid  of  the 
uornially  pregnant  nterus. 

H'lmanual  twrnnuiaiion,  rectal  end  vaginal^  of  a  six  to  seveo  tiioDths' 
ectopic  i^estutiou  will  for  tlie  experieuced  examiner  throw  ranch  light 
npoo  the  nature  of  the  *:^6e.  The  uterus  at  this  stage  ean  nsnally  be 
an  til  tied,  and  a  well*  marked  grcK>ve  between  the  uterua  and  mc  can  often 
be  made  ont*  Great  aire  must  be  taken,  however,  in  reaching  a  detinite 
c^onclu^iott :  A  pregnant  retroflexed  litems  in  ^me  eases  is  most  decep- 
ti%'e,  while  an  advaneetl  nurnptured  true  tubal  or  interstitial  pregnancy 
may  be  so  intimately  blende<l  witli  the  uterus  a.s  to  make  the  outlining 
ot*that  organ  well-nigh  ini|>i^ssible-  In  true  tubal  unruptured  pregnancy 
and  in  the  ruptured  i^ub|>eriti>neal  variety  a  sign  of  inii>(>rtancc  is  theob- 
btennioii  uf  the  va^iiud  ibruix  on  the  affected  side.    (Si*e  Plate  XX XL) 

In  cases  whei-e  there  have  lieen  repeated  ruptures  witli  hemorrhages 
surrounded  by  exudate,  the  diagnosis  is  sometimes  ven*  difficult,  the 
abdomen  and  jielvis  being  fillcil  with  irrt^gular  masses  varying  iu  size 
from  small  nmlules  Uf  lumps  the  size  of  a  Hst,  and  the  whole  matted 
together  by  adhesions.  The  uterus  is  adherent  to  these  masses^  fusetl 
among  them,  and  ofteii  indistinguisihable  from  them. 

The  fmtus  itself  may  be  palpated  leome times  with  the  very  greatest 
ease,  and  the  extreme  thinness  of  the  tissues  between  the  overlying  hand 
and  the  f-etus  is  i>ften  tpiite  a  characterislic  sign*  Palfmtiiui  of  both  frjetus 
and  uterui*  is  fre<|ueutlv  rendereil  difficult,  however,  by  the  implantation 
of  the  placenta  uptm  llie  anterior  wall  of  the  sac. 

If  the  sac  is  interstitial  it  may  etill  retain  its  central  location,  but  its 
length  will  be  out  of  proportion  to  its  breadth*  If  tubal,  the  uterus  will 
usually  be  jiushed  to  one  eide^  and  almost  always  be  crowded  up  behind 
the  pubes,  as  in  the  majority  of  cases  the  sac  settles  down  in  Dcaiglas' 
pouch.  If  the  pn'gnancy  develops  very  low*  down,  and  if  adhesions  do 
not  form,  the  uterus  may  he  my  caiwded  up  that  the  cervix  can  hardly  he 
reached*  The  sisse  of  the  organ  ikies  not  correspond  to  the  age  of  the 
suspected  pregnancy,  varying,  wlien  the  ease  is  at  terro^  from  four  to  six 
inches  iu  depth*  In  f?ume  women  examined  at  this  time,  the  nature  of  the 
ease  is  most  apfntrent,  the  imjw>rt;int  item  of  diagnosis  being  the  outlining 
of  the  uterus  proper  and  the  determiQation  of  its  location  as  Independent 
of  the  sac, 

4*  BaUattement  may  be  elicited  either  anteriorly  or  posteriorly  to  the 
litems. 

5,  Placental  Souffle.  This  sign^  common  to  normal  as  well  as  to  extra- 
uterine pregnancy,  is  of  significance  only  in  a  small  pmportion  of  eai?es* 
It  begins  to  be  heard  about  the  end  of  the  thinl  month,  but  m  often  very 
faint.  In  set^ondary  abdominal  rnptures^  when  the  placenta  spreads  out 
anteriorly  just  beneatli  the  abdominal  wall,  it  may  prove  a  valuable  sign, 
as  it  is  then  extremely  lotid,  is  sometimes  spread  ov^er  almost  the  entire 
abdotuen,  ami  by  its  intensity,  suggests  the  character  of  the  case. 

General  GonclasioEa  Concerning  Signs  and  Diagnosis.  From  a  perusal  of 
the  foregoing  remarks  tm  the  signs  of  ectopic  gestation  it  becomes  evi- 
dent that  the  existing  variations  are  misleading  by  reason  of  their  gr^t 
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diversity,  and  yet  the  diagnosis,  after  a  time  has  elapsed,  is  not  usually 
attended  with  as  much  difficulty  as  might  be  inferred. 

Diagnosis  is  well-nigh  impossible  in  patients  who  come  under  observa- 
tion early  in  pregnancy  and  before  any  degree  of  rupture  has  occurred. 
There  are  then  present  evidences  of  pregnancy  and  a  mass  adjacent  to 
and,  moreover,  connected  with  the  uterus.  If  such  a  patient  has  been 
carefully  examined  within  four  or  five  months,  or  just  before  the  begin- 
ning of  the  ectopic  gestation,  and  no  mass  found,  the  recent  appearance 
of  the  latter  becomes  extremely  significant.  If  no  such  opportunity  has 
been  ofifered,  however,  there  is  often  little,  if  anything,  to  differentiate 
between  the  gestation  sac  and  a  possible  cystic  enlarged  ovary,  a  dermoid 
cyst,  or  any  condition  characterized  by  such  an  enlargement  and  not 
inconsistent  with  pregnancy. 

One  can  seldom  be  certain  in  this  class  of  cases.  Beside  the  signs  of 
pregnancy  and  the  presence  of  the  enlargement  alluded  to,  it  can  only  be 
mentioned  as  an  aid  in  diagnosis  that  there  is  usually  more  pain,  which 
the  patient  describes  as  griping  or  colicky,  coming  on  sharply  and 
leaving  suddenly,  to  be  soon  repeated,  usually  lasting  from  a  few  hours 
to  a  day  or  two,  and  followed,  it  may  be,  by  a  respite  for  a  few  days, 
when  another  series  of  pains  occurs.  The  lump  felt  near  the  uterus  may 
also  be  said  to  be  rather  soft  and  possibly  slightly  fluctuating;  it  is 
generally  unattached  and  movable  and  tli robbing  because  of  enlarged 
vessels. 

If  hemorrhage  occurs  from  the  uterus,  however,  very  great  assistance 
is  derived  from  a  microscopical  examination  of  the  dischai^,  as  by  this 
is  often  revealed  the  presence  of  decidual  cells  and  the  absence  of  chori- 
onic villi. 

When  primary  rupture  into  the  abdomen  occurs  very  early,  say  from 
the  fourth  to  the  eighth  week,  the  hemorrhage  in  the  abdominal  cavity 
is  usually  large,  and  these  cases  present  a  most  striking  and  almost  un- 
mistakable picture. 

Sub|)eritoneal  ruptures  take  place  from  the  seventh  to  the  twelfth 
week  of  pregnancy.  Before  rupture  the  paroxysms  of  pain  are  more 
frequent  and  the  pains  more  severe,  and  the  shock  resulting  from  the 
rupture  is  not  so  great.  Examination  at  this  time  reveals  a  large  semi- 
fluctuating  mass  filling  one  side  of  the  i)elvis,  more  or  less  obliterating 
the  vaginal  sulcus  on  that  side,  with  a  broad  base  and  so  intimately 
blended  with  the  uterus  as  to  make  the  outlining  of  the  latter  difficult. 

In  secondary  ruptures  in  the  peritoneal  cavity  we  find  the  symptoms 
just  described  under  subperitoneal  rupture,  followed  by  those  which 
belong  to  primary  ruptures. 

The  symptoms  of  advanced  ectopic  gestation  are  the  symptoms  of 
advanced  pregnancy  with  infinitely  more  general  abdominal  disturbance 
than  is  usually  found  in  uterine  pregnancy  of  the  same  age.  These  dis- 
turbances are  due  not  only  to  the  conditions  already  described,  but  to 
innumerable,  accidental,  coexisting  complications. 

In  the  subperitoneal  variety  displacement  of  contiguous  organs  must 
necessarily  occur.  The  bladder,  uterus,  rectum,  ureters,  and  kidneys  are 
always  more  or  less  displaced  or  compressed,  with  resultant  disturbance  of 
function.  Hence  we  frequently  observe  dysuria,  indigestion,  and  consti- 
pation, even  to  the  point  of  obstruction,  or  it  may  be  hydronephrosis  or 
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nephritis,  with  or  without  eclaojpsia,  and  excessive  cedema  from  comp^ 

siun  of  the  vesseb* 

IVritoniti:^,  wliich  is  a  constant  cora plication,  h  esiiprially  eeverp  iutb 
abdominul  variety^  Wher^s,  fatal  gencml  j>eritooitii  is  soflit?tttoc^  M 
up  by  the  rupture  of  an  early  tubal  prcguaiicy,  in  advaot^d  (irt^riaiMt 
it  ui^uaUy  assumes  a  more  chronic  ty[>e,  prodticing  great  alteration  tutlw 
sac-wall  and  universal  adhesions,  so  niiieh  so  that  the  relatiDn:^  of  tW 
variou!:^  structureii  are  recognized  with  difficulty, 

Heraorrha^  is  also  very  common^  not  the  excessive  hemorrhage  iiitD 
the  poritoneal  cavity  which  occurg  in  early  pre^ancy,  hut  repealed, 
small  heniorrhaf^es  circmnscribed  by  surrounding  adhesioni. 

Pa  ID  is  the  dominant  symptom  in  the  vast  majority  of  t^sc>s  of  advanced 
ectopic  gestation  with  or  without  rupture.  A  few  castas  have,  luwevcr, 
been  observed  in  which  a  child  has  been  carried  to  term  extra-M«;mm 
without  excesmve  f>ain.  These  were  probably  cases  of  unrnptuml  true 
tubal  pregnancy^  and  are  extremely  rare.  Pain  is  tfie  naturnl  nj^tiltn! 
the  visceral  displacement,  of  the  repeated  hemorrhages,  of  i 
upon  nerves,  and  of  the  peritonitis-  The  pain  which  mauyvv  ...,.  m  ...- 
in  the  later  months  of  ectopic  gestation  is  agonizinif. 

False  or  SporioiiB  Labor,  When  the  foetus  lias  reached  term,  spurioii* 
or  false  htbor  .supervenes.  It  may,  liovvcver,  oc-eur  earlier,  at  the  scvenib 
or  eighth  month*  This  peculiar  phenomenon  has  attnicted  mucliutlen- 
tion  and  given  rise  to  many  conjectures,  but  no  very  satisfactory  ex pkni- 
tion  of  its  occurrence  has  been  advanced*  It  differs  materially  in  diffmnt 
patients,  being  sometimes  abruptj  well  marked,  and  con*?isting  of  MmA 
contractile  pains,  gradually  iuereasing  in  severity  and  lasting  inm  a  W 
hours  to  one  or  two  days,  and  after  reaching  a  certain  degree  of  iiKriisin 
gradually  subsiding,  it  may  be,  never  to  return.  In  other  piUrtiiss  ii 
recurs  a  number  of  times  several  days  apart,  so  that  a  womau  may  have 
had  a  number  of  so-called  spurious  labors.  There  is  reaily  butooetr^i^ 
labor,  and  that  follows  or  rather  causes  the  deatli  of  the  child,  ¥u^ 
recurring  later  are  probably  due  to  inflammatory  changes  in  the  jrt'statipo 
sac  or  to  some  compliciitiou.  In  some  }>atients  the  movements  of  tbc 
ftetus  bcet>me  gmdually  fainter,  and  tlie  signs  of  acti%"e  living  pregnane)' 
subside  without  the  occurrence  of  false  labor- 
Often  during  such  labor  the  movements  of  the  child  become  excessivph 
active;  when  the  climax  of  pain  is  reached  all  movemente  suddenly  c«a^- 
and  the  pains  gmdually  subside, 

Aecom[>anying  these  lalnir  pains  there  is  usually  hemorrhage  from  l^^^ 
itterus,  sometimes  very  slight,  at  other  times  very  profuse,  and  if  deeldtia^ 
membrane   remains  it  is  generally  expelled.     Are  these   pains  caii^ 
by  contractions  in   the  uterus  or  in  the  gestation -sac?     The  ehan^ 
that  take  place  in  the  uterus,  the  expulsion  of  membrane  in  some  caa^ 
the  almost  constant  occnirrenee  of  hemnrrhage,  indicate  that  in  all  ca^ 
the  uterus  contracts,  but  it  seems  almost  impossible  for  notable  conti^* 
tion  to  occur  in  the  wall  of  a  ge.station-sac,  often  hardly  tliieker  tli^ 
parchment  J  and  which  possesses  almost  no  muscular  tissue*     Prolml^^ 
CQUtmctions  ill  the  sac  pmper  oi?cur  only  in  the  subperitoneal,  true  tul^ 
and  interstitial  varieties,  where  the  sac  wall  still  contattis  a  good  deal 
muscular  tissue. 

Changes  After  Sparious  Labor,     Well-defined  spurious  lalior  alwaj 
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results  in  death  of  the  foetus;  following  this  there  is  subsidence  of  the 
abdominal  swelling,  and  involution  of  the  uterus,  accompanied  by  mod- 
erate lochial  discharge  resembling  that  of  uterine  pregnancy,  but  not 
so  profuse.  The  placental  souffle  gradually  disappears,  being  seldom 
noticeable  after  two  or  three  weeks.  The  breasts  may  discharge  milk  for 
a  few  days.  Well-marked  and  immediate  decrease  in  the  size  of  the 
abdomen  is  not  always  constant,  sometimes  because  of  delay  in  absorp- 
tion of  the  liquor  amnii  or  because  of  increase  in  the  placental  bulk 
caused  by  hemorrhage  from  vessels  ruptured  during  the  spurious  labor 
or  disintegrated  by  septic  changes. 

Sometimes  following  spurious  labor  septic  symptoms  appear,  hectic 
fever  develops,  and  the  whole  gestation-sac  breaks  down  into  a  sup- 
purative gangrenous  mass.  The  pus  burrows  in  various  directions, 
almost  always  finding  its  way  into  some  adjoining  organ  or  through 
the  abdominal  wall,  whence  it  is  expelled,  the  disintegrated  remains 
of  the  foetus  following  the  same  channel.  Numerous  cases  of  gradual 
expulsion  of  the  different  parts  of  foetuses  by  way  of  the  bladder,  rec- 
tum, vagina,  or  abdominal  wall  are  recorded  in  the  literature.  Very 
few,  if  any,  advanced  cases  are  mentioned  as  opening  into  the  general 
peritoneal  cavity  and  proving  fatal  by  rapid  septic  peritonitis,  because 
when  the  gestation-sac  reaches  certain  dimensions  the  pressure  and  in- 
flammatory changes  obliterate  the  geneml  cavity  and  all  the  neighbor- 
ing oreans  become  intimately  adherent  to  the  outer  surface  of  the  sac  so 
that  tfiere  is  no  free  cavity  for  the  pus  to  break  into.  This  process  of 
maceration,  suppuration,  and  expulsion,  however,  is  usually  fraught  with 
infinite  pain  and  imminent  danger  to  the  unfortunate  victims,  many  of 
whom  die  exhausted  by  hectic  fever. 

In  a  reasonable  proportion  of  these  cases  the  foetus  and  its  investing 
membranes  and  placenta  undergo  peculiar  and  interesting  changes  with- 
out septic  symptoms,  these  changes  resulting  in  the  abdominal  inclusion 
of  the  modified  foetus,  now  styled  lithopedion.  This  term  is  supposed  to 
apply  only  to  calcified  foetuses,  but  is  generally  used  to  signify  a  foetus 
retained  for  a  long  time  without  putrefaction  and  suppuration. 

The  changes  may  result  in  mummification,  or  calciBcation,  or  adipocere 
formation  of  the  ovum,  or  the  sac,  or  both,  the  same  specimen  frequently 
showing  the  various  formations  in  different  locations. 

Mummification  seems  to  result  from  absorption  of  all  the  fluid  por- 
tions of  the  foetus,  and  it  may  be  of  the  sac  and  placenta,  the  hard  bones 
remaining  more  or  less  intact,  and  the  soft  parts  having  the  appearance 
of  dark-brown,  shrunken  parchment. 

Calcification  means  hardening  of  all  the  parts  from  impregnation 
with  lime  salts. 

Adipocere  formation  refers  to  that  condition  in  which  the  soft 
parts  of  the  foetus  and  even  portions  of  the  bone  are  converted  into  a 
soft  soapy  mass,  supposed  to  be  due  to  a  combination  of  the  fats  and 
ammonia. 

A  foetal  sac  which  has  undergone  these  changes  may  remain  in  situ  for 
an  indefinite  number  of  years.  It  is  reported  that  many  of  them  have 
been  carried  without  harm  for  thirty,  forty,  and  even  fifty  years,  being 
then  demonstrated  post  mortem.  At  any  time,  however,  even  after  many 
years,  without  apparent  cause,  infection  of  the  sac  may  occur,  attended 
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with  all  the  tlaogers  described  as  reaiilting  from  prinmn*  septic  infecAm,  ] 
such  as  happeas  iraiuediately  after  spuriotis  labor. 


Treatment. 

L  Prior  to  the  Fourth  MnsTif* 

G^Eeral  Oonsiderationg-     Surgery  offers  the  only  treatment  of  value  it" 
cctopio  ge§lation  prior  to  the  fourth  month.    In  exeeplional  cases  apetv 
tion  is  not  advisable  ; 

When  the  paiiaii  h  moribund^  operation  is  useless, 

Mlien  the  patient  ih  recovering^  watchful  expectancy  may  he  silhlmliij 
necessary.  A  blighte<:l  ovum  can  ouquefetionayy  be  absurknL  Tb( 
patient  may  not  come  under  observation  until  rce^jvery  h  wrl!  uiula 
way.  If  a  mass,  the  character  of  which  is  undoubtedj  is  jiainK- 
paljmtion,  in  known  to  be  decreaniug  iu  size,  and  is  becoming  tinner  id 
conmtencyj  and  if  the  patient  presents  no  rtymjitomi^,  under  such  eirctini 
etanoeri  ojicration  would  be  nit'ddlcsome  interfere  nee* 

When  the  diaffiiO%iH  i^  obscure^  The  c^vum  may  l>e  expellfd  throii 
a  patent  ostinna  alxlorainale  into  the  general  |ieritonefi]  ciivity,iindl 
there  absorbed,  or  it  may  pc*rish  and  be  nbsorhctl  in  miu^  or  iutm-  or*ti 
peritoneal  rupture  may  take  place  and  the  symptoms  not  be  snfficifutl 
marketl  or  severe  to  establish  a  diagnosis  or  to  demand  cxitloratfji 
incision. 

Morphine  injections  into  the  gestation-sac  or  the  passing  of  a  stroij 
electric  en rrent  through  it,  with  or  without  puncturej  are  mea^^iut'S  whir 
w^ere  much  in  vogue  in  fonner  years,  the  rationale  of   such  imM\i 
being  the  destruction  of  the  life  of  thefcBtus,  trusting  to  nature  loab 
the  products  of  conception.     Experience  has  proved  beytjud  tloubt  ll 
inferiority  of  thetse  methods  of  treatment.    It  is  often  imjKiSsibli-MotlcK 
mine  w^hether  the  ftetns  is  alive  or  dead,  and  its  death,  in  the  majoritYJ 
instances,  is  not  followed  by  absorption  with  en  re  of  the  palient, 
employment  of  these  measures  dties  not  make  the  diagnosis  clear  wb 
there  is  doubt,  and,  beyond  all,  the  manipulation  and  interferentt*  io 
dent  to  their  thorough  ajiplicution  have  proved  at  Ica^t  as  dangemasi 
operation. 

In  no  department  of  surgery  have  tlie  results  been  more  hrilliil 
more  perfect,  and  more  life-saving  than  in  the  modern  surgery  of 
ectopic  gestation, 

(a)  Before  Ritpttjre, 

Unless  one  of  the  above-noted  exee|)tionaI  conditions  exiBts*  unntpld 
ectopic  pregnancy  prior  to  the  fourth  month  sliould  always  he  imnoH 
This  is  usually  best  accoinplisticd  by  median  aUlominal  si^ction 
removal  of  the  affected  tube  and  its  a>n tents.  The  operation  is  - 
tremely  simple,  as  adhesions  are  uot  usually  present,  A  ligature  is  pta 
on  either  side  of  the  mass,  and  the  latter  excisetl  completely,  blet<f 
points  l>eing  caught  and,  if  necessarj-^  ligated.  The  cut  surfaces 
bro tight  together  by  mcaus  of  catgut  sutures,  thereby  maintaining  fcJ 
function  of  the  broad  ligament  in  supporting  the  uterus  in  position,  a* 
another  overhand  contiDued  sutur€>,  to  cover  traumatbm  aud  sutures  i 
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(leritoneum,  thereby  preventing  adhesions,  adds  to  the  safety  of  the 
patient.  Although  we  usually  employ  catgut,  the  objections  to  silk  are 
not  of  importance,  for  no  septic  focus  is  encouutered,  and  if  the  opera- 
tion be  properly  performed,  without  the  introduction  of  sepsis,  the  con- 
valescence will  be  rapid  and  without  complications. 

When  the  pregnancy  is  of  the  interstitial  variety  an  incision  is  made 
through  the  muscular  layers  down  to  the  sac,  which  is  then  shelled  out 
carefully,  the  bleeding  being  checked  by  one  or  two  layers  of  buried 
sutures,' care  being  taken  to  cover  the  seat  of  operation  with  peritoneum 
by  fine  superficial  sutures.  In  these  cases  it  is  particularly  important 
not  to  close  the  abdominal  cavity  until  all  ooziug  has  ceased. 

(6)  After  Rui>ture. 

1.  Primary  Intraperitoneal  Rupture.  lu  speaking  of  the  symptomatol- 
ogy  of  this  phase  of  ectopic  gestation  the  statement  was  made  that  *'  The 
diagnosis  of  intraperitoneal  rupture  is  the  diagnosis  of  intra-abdominal 
hemorrhage,  and  the  physical  signs  are  identical."  It  may  now  be 
added  that  the  treatment  is  that  of  intra-abdominal  hemorrhage.  The 
responsibility  in  some  of  these  cases  is  immense;  but  the  operator  must 
not  hesitate.  Such  patients  frequently  die  in  a  few  hours.  The  abdo- 
men must  be  opened  and  the  bleeding  point  ligated.  The  symptoms  are 
usually  very  acute  and  the  hemorrhage  most  abundant.  After  the  diag- 
nosis is  established,  the  operation  should  be  performed  even  if  the  patient 
has  rallied,  for  the  next  hour  may  witness  a  new  and,  this  time,  fatal 
hemorrhage.  Such  patients  are  never  safe,  for  they  bleed  repeatedly,  and 
there  is  a  gratifying  uniformity  of  success  following  all  these  operations 
when  the  patient  is  not  moribund. 

Acute  Early  Primary  Ruptures  with  Free  Abdominal  Hemorrhage  Should 
Always  be  Operated  by  the  Abdominal  Route.  A  woman  suddenly  faints, 
immediately  receives  competent  medical  assistance,  but  notwithstanding 
all  treatment,  in  an  hour  or  two  is  in  ))rofound  collapse  with  the  clinical 
signs  of  early  primary  rupture  of  ectopic  gestation.  This  is  a  typical 
fulminant  case,  and  the  patient  is  bleeding  to  death.  Abdominal  section 
should  forthwith  be  made  and  direct  ligation  applied.  Fill  the  bowel 
with  normal  salt  solution;  place  the  patient  in  the  Trendelenburg  position, 
on  the  bed,  if  need  be;  thoroughly  cleanse  the  field  of  ojx^ration;  open 
quickly;  dip  the  hand  at  once  through  the  blood  down  to  the  point  of 
rupture;  place  a  clamp  on  each  side  of  the  rent;  wipe  away  sufficient 
blood  to  enable  ligatures  to  be  passed;  sweep  the  open  hand  a  few  times 
around  the  abdomen  and  remove  the  large  clots  and  possibly  the  product 
of  conception;  exsect  the  tube;  make  sure  of  the  htemostasis  and  imme- 
diately close.  The  hemorrhage  from  the  bleeding  ])oint  can  often  be 
controlled  in  four  or  five  minutes,  and  the  operation  completed  in  fifteen. 
During  all  this  time,  if  necessary,  continuous  infusion  of  physiological 
saline  solution  into  the  cellular  tissue  is  being  made  by  an  assistant. 

If  during  the  operation  septic  material  is  encountered  in  the  abdominal 
cavity,  be  it  exudate  around  the  affected  tube  or  disease  of  the  other  tube, 
or  doubtful  conditions  in  the  region  of  the  appendix,  or  if  the  ojK^rator 
is  not  reasonably  certain  of  the  aseptic  character  of  his  manipulations, 
then,  if  the  patient^ s  condition  permit,  the  abdominal  cavity  should  be 
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thoroughly  cleansed^  after  which  drainage  would  better  be  empioTeJ 
ihroiigli  the  lower  end  of  the  wound  or  through  the  vagina.  If,  how* 
ever,  the  patient^ s  strength  will  not  allow  such  prolongation  of  tbeopem- 
tion^  time  may  be  saved  by  the  introduction  of  a  lai^  Mikulioz  drak 

In  arriving  at  a  proper  conchision  whether  or  not  in  a  cu^  (if  thi# 
variety  the  patient  will  still  lie  able  to  bear  oi^eration,  a  symptotu  tif 
conssiderable  importance  is  the  presence  of  great  restlessness,  a**  it  fre- 
quently nieansi  impending  death,  and,  therefore,  might  directly  otiutrt- 
indicEte  int<?rference,  Ko  matter  how  profound  the  shoek,  a  patient  i? 
very  aeldorn  l>eyoud  hope  of  safety  by  rapid  operation  if  she  does  not 
exhibit  this  re^^tleBsness. 

DiBc^rimlnation  should  be  employed,  if  possible,  in  differeDliatini^ 
between  recurrent  temjxirary  swoons  and  profound  progressive  *x"iltt|N, 
and  it  should  be  i-emembered  that  the  shorter  the  time  between  thebegiu- 
ning  of  the  attack  and  profound  collapse  the  more  urgent  the  neiJ  iif 
immediate  operation. 

Blood  is  left  free  in  the  abdominal  cavity  when  the  conditions  of  em))" 
sis  arc  supposedly  maintained,  l>ecanRe  th^  shorter  the  operation  the  beltir 
tile  pros}ieetive  recovery;  the  less  the  manipuktions,  the  less  the  absorp- 
tive powers  of  the  [peritoneum  are  impaireo,  and  because  the  absorptioK 
into  the  circulation  of  the  sernra  left  in  the  cavity  beginj^  at  once  iikI 
stimulates  the  }>atient  [)ending  the  general  revival  of  vital  forces. 

The  Trendelenburg  position  is  advised  because  the  presence  of  large 

3uan titles  of  blood  in  the  pelvis  frefpiently  interferes  niaterially  wiili 
le  proper  application  of  ligatures;  because  inversion  of  the  \aimi 
causes  gravitation  of  much  of  this  blood  toward  the  diaphragmatic  wgioDt 
where  it  in  more  easily  absorbed,  and  because  this  ]>ogition  lessens 
syncope* 

In  the  primary  intni peritoneal  rupture  of  interstitial  pregnancy 
treatment  is  exactly  the  same  as  that  just  described,  for  the  symplom^ 
are,  if  possible,  more  acute,  except  that  it  is  not  always  necessary  to 
exsect  tlie  tube,  as  the  cavity  which  is  left  after  complete  removal  of  tb? 
ovum  is  closed  by  successive  layers  of  sutures.  If  the  gestatioi]  ha^ 
materially  advanced  before  rupture  occurs,  the  traumatism  inflicted  upcn 
the  uterus  may  be  so  serious  as  to  neoessitate  hysterectomy. 

2.  Subparltoneal  Euptnres.  Hubject  to  the  exceptions  noted  lender  the  Jie^'* 
of  genera)  considerations,  remov^aJ  of  the  offending  gestation-sa*'  is  tlw* 
proper  treatment  for  the  cure  of  patients  afTeeted  with  subperitoneal  rup- 
ture<  As  the  hemorrhage  in  these  cases,  however,  is  restricted  hytb*' 
surrounding  structures,  the  symptoms  are  less  acute  and  alarmiag,  atw 
the  shock  not  so  gix^at,  although  the  pain  is  often  much  more  severe. 

Although  there  is  no  doubt  that  many  of  these  cases  would  reci^verb] 
the  unaided  efforts  of  nature  withont  oi>eration,  tlie  latter  is  much  to  ^ 
preferred  when  the  patient  is  seen  soon  after  the  rupture,  because  it  elii* 
inates  many  possible  dangers,  usually  saves  the  patient  much  pain,  ti3 
in  tlie  great  majority  of  instances,  results  in  recovery*  with  complete  af^ 
perfect  physiological  functions*  When  the  patient  does  not  oooie  und* 
observation  until  a  considerable  time  has  elapsed  since  the  rupture,  eith^ 
she  is  convalescent  or  is  suffering  from  com  plications,  the  trt^tmeut  <i 
which  will  presently  be  described. 

Acute  non-septic  subperitoneal  rupture  should  always  be  tr^^t* 
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median  abdominal  section.  Especial  care  should  be  taken  in  opening  the 
abdominal  cavity  when,  as  frequently  happens,  the  rupture  does  not  occur 
until  the  tenth  to  the  fourteenth  week,  for  adhesions  may  be  present  and 
the  contents  of  the  sac  be  septic.  The  Trendelenburg  position  materially 
facilitates  the  operation.  After  the  abdomen  is  openea  the  first  step,  and 
one  of  great  importance,  is  carefully  to  wall  off  the  affected  area  with 
pads  of  aseptic  gauze  so  as  thoroughly  to  protect  the  healthy  portion  of 
the  cavity  and  its  contents.  If  fluctuation  is  evident  in  a  portion  of  the 
mass,  a  very  small  incision  is  made  to  open  this  part  first,  or  a  trocar  may 
be  introduced,  and  the  liquid  contents  caused  to  flow  out  slowly,  being 
caaght  on  large  gauze  sponges.  The  whole  mass  is  then  shelled  out  of 
its  bed  and  the  vessels  ligated.  lu  some  easily  accessible  cases  the  ves- 
sels may  be  ligated  first.  Occasionally  the  hemorrhage  is  very  free, 
and  a  Mikulicz  pelvic  taninouade  becomes  advisable. 

3.  Secondary  Bnptnres.  The  treatment  of  secondary  ruptures  is  similar 
to  that  of  the  primary  intraperitoneal  form.  The  most  important  item 
to  be  kept  in  mind  is  the  liability  of  the  contents  of  the  sac  to  be  septic; 
therefore,  the  patient  should  not  be  placed  in  the  Trendelenburg  position 
mitil  the  abdomen  is  opened,  the  parts,  if  possil)le,  well  isolated,  and  the 
peritoneal  cavity  cleansed  to  the  extent  that  the  condition  of  the  patient 
will  allow. 

Septic  Cases  and  the  Vaginal  Incision.  When  a  patient  has 
passed  safely  through  the  first  stage  of  rupture  without  operation,  she 
may,  and  very  frequently  does,  suffer  from  various  complications,  all  of 
which  are  the  results  of  sepsis.  The  woman  with  primary  or  secondary 
intraperitoneal  rupture  may  die  in  a  few  days  from  general  diffuse  peri- 
tonitis. As  soon  as  such  a  condition  is  recognized  an  abdominal  in- 
cision should  be  made,  the  cavity  carefully  mopped  out  or  irrigated  with 
warm  normal  salt  solution,  if  it  seems  impossible  to  cleanse  it  properly 
with  gauze,  after  which  a  large  drain  may  be  left  protruding  through  the 
lower  angle  of  the  abdominal  wound,  or  through  an  opening  made  into 
the  posterior  vaginal  cul-de-sac,  or  both.  These  extremely  dangerous 
cases  are,  fortunately,  rare. 

Generally  the  sepsis  is  local,  involving  at  first  only  the  gestation-sac 
and  the  affected  tube  and  the  blood-clots  resulting  from  the  hemorrhage 
at  the  time  of  nipture.  Exudate  protects  the  general  peritoneal  cavity. 
If  suppuration  follows,  adjoining  organs  may  become  involved,  and  pelvic 
abscess,  with  all  its  possible  destructive  lesious,  result.  With  a  milder 
form  of  sepsis  suppuration  may  not  occur,  but  fibri no-plastic  exudate  may 
eventually  bind  together  all  the  affected  parts  and  the  adjoining  organs 
ID  a  conglomerate  mass,  giving  rise  to  innumerable  functional  disturb- 
ances. 

In  all  these  septic  cases,  if  the  mass  is  situated  well  down  in  the  pelvis, 
vaginal  incision  with  drainage  is  frequently  the  most  desirable  operation 
and  is  followed  by  the  happiest  results.  The  danger  of  hemorrhage 
usually  disappears  when  septic  conditions  become  manifest,  because  the 
vessels  are  occluded  or  much  lessened  in  calibre. 

A  wide  incision  is  made  through  the  posterior  vaginal  fornix,  the  mass 
thoroughly  penetrated  and  broken  up,  and  most  of  the  debris  removed. 
Abscess  cavities  are  opened  and  draine<l,  and  adhesions  thon)ughly  sepa- 
rated.    Drainage,  preferably  with  gauze,  completes  the  oi)eration. 

25 
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If  fiuch  an  opemtion  is  skilfully  i>6rformed  It  m  safer  and  shorter  iliM 
•  by  way  of  the  abdomen,  avoids  the  abdorainal  wound  with  its  *icarsod 
tendency  to  hernia,  and  Beklora  iaih  to  cure  the  patient.  A  suppuratii^ 
hematocele  or  a  phlegmon  of  the  broad  ligameut  reenhing  from  a  vm 
enrly  rupture  may  consist  simply  of  a  single  cavity.  Draina^  mar  be 
establiahetl  through  a  small  opening  po^iterior  to  tiie  uterus,  and,  althowpfh 
the  procedure  is  so  sliglit  as  scarcely  to  deserve  the  title  of  ojjemlioa,  m 
resnlt  may  be  ideal. 

The  precautions  essential  to  success  in  these  vaginal  incisions  amy  be 
mentioned  briefly  as  follows  : 

1,  Make  sure  that  the  incision  is  sufficiently  large  to  [lermit  thorougb 
drainage* 

2,  IVIake  certain  that  no  septic  focus  remains  unexplorefl.  A  i*mper 
knowledge  of  the  anatomy  of  the  parts  involved  and  reasonable  tactile 
sense  will  enable  the  operator  to  avoid  injury  to  important  i5tructnn& 
In  most  instances  it  is  less  dangerous  to  open  the  free  cavity  and  (li&- 
engage  all  the  adhesions  possible,  than  to  leave  inflammabirj'  mii^rt 
untouched.  Pay  especial  attention  to  the  condition  of  the  ovary  m  the 
9up[K>3ed  unaffected  side* 

3,  Remove  all  blood  and  cleanse  accessible  soDed  areas,  but  do  aoi 
irrigate, 

4,  Do  not  use  tubular  drains,  but  dmin  the  various  infected  npfm 
with  long  narrow  strips  of  gauze,  drai^Ti  out  like  rope  the  size  of  a  lead* 
pencil,  bunching  tbem  together,  and  sufficient  in  numl>cr  at  the  loner 
end  to  form  a  large  drain,  which  will  keep  the  ^'ag^nal  opening  siretdifd 
wide,  and  produce  pressure  on  the  vaginal  and  cellular  vessels  behind  tiie 
oervix-  The  many  bunched -up,  small,  roj>e-like  strips  of  gauze  are  mnA 
less  painful  to  remove  than  the  larger  gauze  drains  ordinarily  empIoywJp 

5,  Interfere  with  the  patient  as  little  as  possible  after  the  oi>enttiijn. 
If  syniptoms  do  not  demand  a  change,  allow  tlic  first  dniin  or  paekin|j 
to  remain  in  place  for  six  or  eight  days;  then  remove  it  carefully  and 
replace  it  by  four  or  five  small  [)ieees,  making  a  drain  the  size  of  a  brp? 
forefinger,  which  should  Ix^  allowed  to  remain  in  place  for  four  or  fivt 
days*  Remove  and  replace  once  more,  and  in  from  fifteen  to  eigliteen 
days  remove  the  last  drain  and  give  vaginal  douches.  There  will  l)t» 
discharge  for  some  time,  but  in  three  weeks  fourteen  out  of  fifteen  f>f 
these  patients  will  be  practically  cured. 

Beware  of  treating  a  recent  intraperitoneal  or  subperitoneal  rupl»"* 
by  vaginal  incision  and  drainage  before  sufficient  time  has  elap!^^l  ^^* 
make  it  reasonably  certain  that  the  vessels  are  occludedj  for  in  s<»w* 
such  cases  you  will  witness  the  most  fnrious  hemorrhage  from  a  remolj 
point  which  ciinnot  be  reached  tlirough  a  vaginal  incision.  In  i^se*» 
doubt  it  is  best  to  operate  through  a  suprapubic  incision. 


2.  After  the  Foubth  Month- 

General  Considerations.  When  an  ectopic  gestation  has  advanced  w4l| 
into  und  beyond  the  fiiYh  month  there  are  various  considenitiims  of  1 
im|iortance  bearing  directly  upon  the  safety  of  the  mother  w hi cIj  demand  1 
recognition  and  call  tor  tlje  greatest  exercise  of  judgment  on  the  part  <>f  1 
the  surgeon.    The  development  of  the  sac,  the  increjise  in  the  siate  of  ilitj 
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Uoodvcsaels,  the  developmeDt  of  the  placenta,  and  the  probable  presence 
d  adhesions^  all  combine  to  increase  the  danger  of  interference  very 
uterially.  As  the  gestation  advances  the  whole  mass  does  not  present 
itoelf  as  a  small  lump  around  or  on  either  side  of  which  a  ligature  can 
be  drawn  and  easy  resection  performed,  but  as  a  complicated  condition 
presenting  the  most  complex  variations. 

Id  cases  at  or  near  term  the  life  of  the  child  is  a  consideration  of  great 
importance.  Although  voluminous  arguments  have  been  advanced  advo- 
atiDg  interference  while  the  child  is  living,  no  definite  rule  can  be  laid 
down  on  this  subject,  and  the  peculiarity  of  each  individual  case  must 
be  the  guide  to  the  course  to  pursue.  It  is  justly  held  by  most  humane 
sargeoDs  that  the  life  of  the  child  should  be  held  subordinate  to  that  of 
the  mother,  and  that,  if  extra  risks  are  to  be  encountered  by  the  latter 
border  to  save  the  infant,  it  must  be  clearly  understood  that  the  respon- 
ability  must  not  rest  upon  the  physician  managing  the  case. 

Wheo  an  advanced  case  comes  under  observation  for  the  first  time,  say 
It  the  sixth  month  of  gestation,  shall  the  surgeon  wait  until  the  eighth 
month,  and  operate  with  the  intention  of  saving  the  life  of  mother  and 
child,  or  sball  he  operate  at  once,  or  shall  he  wait,  as  advised  by  some 
inthorities,  until  spurious  labor  has  occurred,  tliat  there  may  be  less  risk 
in  the  operation?  These  questions  are  most  perplexing,  but  many 
patients  present  certain  peculiarities  or  conditions  that  may  aid  us  in 
reaching  a  conclusion. 

The  condition  here  existing  is  materially  different  from  that  arising 
where  a  Caesarean  operation  is  indicated,  for  in  advanced  ectopic  gesta- 
tion the  danger  to  the  mother  is  infinitely  greater  while  the  life  of  the 
child  is  of  minimum  value,  as  has  been  sufficiently  proved  by  the 
Ws^earches  of  Harris,  of  Philadelphia. 

A  woman  may  be  so  reduced  by  repeated  attacks  of  circumscribed 

peritonitis,  recurrent  moderate  hemorrhages,  and  excessive  pain  that  she 

can  neither  endure  an  operation  nor  continue  in  her  present  condition. 

In  such  a  case,  and  there  are  such,  the  proper  treatment  is  to  resort  to 

Aeold  method;  pick  out  some  prominent  foetal  ]>art,  either  abdominally 

^f  vaginally;  insert  a  hypodermic  needli*  deeply  into  the  part,  with  aseptic 

precautions,  and  inject  sufficient  morphia,  say  half  a  grain,  to  kill  the 

^nild,  but  not  enough  to  harm  the  mother.      If  the  child  dies,  placental 

Muffle  will  disappear,  the  pain  will  subside,  some  considerable  i)art  of 

^'k'  Ii(juor  amnii  will  be  absorbed,  the  dyspncca  will  become  less,  and  no 

'^oru  hemorrhages  will  occur,  and  in  three  or  four  weeks  an  operation  can 

^sily  be  performed. 

With  a  woman  of  strength  and  good  health,  with  a  child  presenting 
'avorably,  and  with  a  placenta  that  can  a])parently  l)e  easily  avoided,  the 
Writer  would  advise  endeavoring  to  save  the  child.  At  best,  the  dangers 
^re  always  great,  and,  unless  all  symptoms  are  most  favorable,  the  infant 
life  should  be  ignored. 

Surgical  interference  in  one  way  or  another  becomes  necessiiry  in 
almost  all  cases  of  advanced  ectopic  gestation,  such  interference  being 
generally  much  safer  than  nature\s  efforts  at  relief.  Patients  with 
ailvanced  ectopic  gestation  do  not  recover  with  ease  without  surgical  aid, 
nor  after  careful  analyticail  examination  is  the  diagnosis  usually  obscure. 
As  the  fcetal  sac  increases  in  dimensions  the  liability  to  sudden  rup- 
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ture,  so  chanicteristic  in  the  earlier  months,  seldom  occurs.     TIh*  aW 
men  18  more  conipletely  fiHed  and  tiie  adhesions  more  comnleti*,  *^nA^ 
more  press  tire  iintl  leaving  less  and  less  tree  spaee  for  large  n  em  orrhat'fl 

Althougli  the  general  diagnosis  of  ectopic  gestation  can  usmWj  \ 
made  with  com|>anitive  ease,  the  diifieulty  of  differentiating  the  va 
becomes  more  difficrdt  because  of  the  occurrence  of  frequent  BmaJI  hti 
orrhages  and  the  presence  of  irregularly  situated  masses  of  exmlatt',  i' 
result  of  localiiiea  peritonitis 

The  object  of  all  ope  rattans  on  ectopic  gestation  is  the  removal  of  1 
whole  gestation  sac,  and  this  usually  means  removal  of  the  affected  i 
in  early  ciises.     In  advanced  cases  this  is  often  impossible,  but  as  i 
foetus  is  the  most  offending  part  of  the  gestatiou  it  is  always  reusfjvtii 
and  J  as  absorption  of  the  placenta  and  sac  is  a  slow  and  more  or  l«|gJ| 
dangerous  process,  they  should  also  be  removed  when  p>ossible-  fl 

Hemorrhage  is  the  greatest,  danger  in  these  operations,  and,  ihtn^forf," 
avoidance  of  the  placental  site  when  pmeticable  is  of  the  utmost  iJ^J[w^ 
tance.     This  danger  is  almost  entirely  eliminated  soon  after  the  d^h  uf 
the  childj  and  the  most  favorable  time  to  operate  is  after  that  occurrvncf, 
but  before  definite  signs  of  sepsis  become  manifest-     Wait  two  ortbm    , 
weeks,  if  possible^  until  the  placental  sonflle  has  ceased,  but  be  ready ^A 
operate  at  the  least  indication  of  se|)sis,  ^^ 

Because  of  this  liability  to  hemorrhage,  all  these  operations  must  bp 
performed  quickly  and  the  parts  brought  well  into  view;  thercfori%  in 
aseptic  eases,  which  are  those  that  bleed,  when  the  child  is  suppi^  to 
be  living,  abdominal  section  is  almost  always  the  operation  of  choice* 

When  the  child  is  dead  and  the  placental  souffle  extinguished,  it  mav 
ot*L^sionally  l>e  found  advisable  to  operate  [>er  vagina m  if  die  child  is 
very  sui>erlicially  felt  in  the  posterior  cul-de-sac,  and  there  appears  to  be 
no  bar  to  extraction  by  that  route  because  of  the  size  of  the  fcetns.  Tli« 
caaes  in  which  this  method  is  advisable  are,  howev^er,  extremely  rare,  the 
difficulty  of  rciiching  and  properly  detaching  the  placenta  being  greater 
by  the  vaginal  route. 

The  vaginal  incision  will  usually  prove  available  only  for  the  cases  ia 
which  sepsis  is  well  developed  ami  the  gestation  sac  is  filled  with  jnitrid 
material  and  a  decomposed  fcetus,  and  presents  in  the  \  agiua  in  sue' 
manner  as  to  form  a  clear  indication. 

The  aMominal  incision  need  not  be  median.     The  surgical  sen3( 
the  operator  must  indicate  the  incision  by  which  tlie  foetus  can  l>est  be 
reached  and  the  placenta  avoided. 

As  removal  of  the  fcetus  is  a  matter  of  necessity,  its  location  becomee 
a  guide  to  the  character  of  the  operation.  It  must  be  remembered^  how- 
ever, that  the  cjcact  site  of  the  child  and  its  relation  to  the  (H^ritoneam 
are  frequently  not  determinable  until  after  the  incision  is  made,  and 
sometimes  not  even  then,  but  nevertheless  a  proper  understanding  of  the 
peculiarities  of  the  different  varieties  of  cases  materially  as^^ists  iott^lligetit 
treatment, 

(it)  WhKK  the  FtETUS  IS  IN  THE  UkRUPTURED  TiTBE,       If   tile  gCS^ 

tation  is  of  the  infundibular  variety  there  is  great  doubt  whether  it  can 
ever  develop  so  as  to  be  included  in  the  category  of  advanced  unruptured 
tubal  pregnancy*  The  very  great  majority,  if  not  all,  the  cases  are, 
therefore,  ampullar  or  interstitiah     In  the  latter  variety  the  uterus  hai 
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[.      Ixen  dilated,  its  fundus  cut  through,  and  the  child  extracted.    The  proper 
and  reasooable  treatment,  however,  is  simple  abdominal  section,  made, 
[     if  practicable,  over  the  most  prominent  protuberance  of  the  tumor,  usually 
vnr  the  median  line  and  low  down.     The  external  layer  of  the  sac,  or 
nther  the  tube,  is  often  found  adherent  to  the  anterior  wall  of  the  abdo- 
nen,  and  the  sac  may  frequently  be  freely  opened  without  entering  or 
.  cveo  perceiving  the  free  abdominal  cavity.    Every  care  should  be  taken 
lo  endeavor  to  avoid  the  placental  site  by  careful  and  frequent  ausculta- 
tion before  the  operation,  and  by  carefully  deviating  the  inner  incision, 
X  possible. 

The  sac  being  opened,  the  child  is  at  once  extracted,  and  passed  to  an 
instaot,  another  assistant  devoting  his  attention  during  this  time  to  the 
compression  of  the  broad  ligament  at  each  side  of  the  sac.  The  upper 
border  of  thb  ligament  on  the  affected  side,  if  it  can  be  isolated,  may  be 
ligated  before  the  sac  is  opened. 

The  important  step  is  the  management  of  the  placenta.  If  the  child 
m  living  when  the  operation  was  begun,  and  the  placenta  was  not  mate- 
Ally  injured  during  the  operation,  great  surgical  sagacity  is  needed  to 
determine  whether  its  extraction  should  be  attempted.  If  it  is  con- 
Teniently  situat^ed  and  the  surgeon  has  faith  in  his  ability  to  control  the 
Uood-supply,  it  may  be  rapidly  shelled  out  and  a  firm  packing  of  gauze 
relied  on  to  control  the  hemorrhage.  If  deeply  attached  and  the  large 
lower  vessels  are  inaccessible  because  of  adhesions,  the  placenta  may  be 
left  in  place  and  a  firm  eauze  tampon  relied  on  to  check  the  flow  of  blood. 
If  the  child  has  been  dead  for  a  few  days  the  placenta  may  be  removed 
It  once  with  only  slight  risk.  No  attempt  should,  as  a  rule,  be  made  to 
remove  the  sac  in  this  variety  of  cases.  If  the  sac  or  uterus  or  both 
has  been  extensively  lacerated,  and  hemorrhage  seems  uncontrollable,  it 
is  better  to  remove  the  uterus  and  sac  together. 

The  edges  of  the  incision  in  the  sac  should  be  sewed  to  the  edges  of 
the  abdominal  wound  and  the  cavity  packed  with  gauze,  whether  the 
placenta  is  removed  or  left  in  place.  In  the  latter  case,  after  a  few  days, 
the  placenta  can  usually  be  removed  with  much  less  risk.  If  at  any 
time,  however,  sepsis  occurs,  immediate  removal  of  the  placenta  becomes 
imperative. 

(A)  When  the  Fcetus  is  in  the  Abdominal  Cavity.     These  are 
usually,  if  not  always,  cases  in  which  the  gestation  was  originally  tubal, 
and  in  which  primary  or  secondary  rupture  into  the  free  cavity  took 
place  so  gradually  that  no  very  general  hemorrhage  oceurrcnl,  and  tlie 
fetus  simply  lies  in  a  sac  formed  of  the  chorion  and  amnion,  which  in 
time  becomes  attached  indiscriminately  to  most  of  the  adjoining  strutv 
^ry^.     Removal  of  the  sac  with  the  placenta  in  this  variety  is  very 
difficult,  tedious,  and  dangerous.     After  the  abdomen  is  opened  a  place 
is  found  where  the  vessels  are  least  numerous,  the  sac  opened  at  this 
point  and  the  child  extracted.     Unless  the  child  has  been  dead  some 
days,  no  attempt  should  be  made  to  remove  the  ])la('enta,  which  is  usu- 
ally deeply  eml>edded  in  the  pelvis  at  its  original  site.     The  sac  is  carc^ 
fully  packed  with  gauze,  which  is  left  protruding  Iroin  the  lower  angle 
of  the  wound.     The  sac  wound  is  attached,  if  possible,  to  the  aiuioniinal 
wound,  and  the  abdominal  wall  closed  down  to  the  gau/e  at  the  Iowit 
angle.     After  a  few  days  some  of  the  stitches  can  be  removed,  and  the 
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placenta  extracted^  a  new  packing  l>€ing  carefully  placed  m  the  ^t 
pnicticablcj  tlic  ovarian  artery  should  always  be  lighted  on  botli  fidei 
of  the  ma&w. 

In  the  case  represented  by  Fig.  249  the  antbor  was  enableiltoM 
out  the  mc  in  it^  entirety y  the  convalescence  being  thereby  mudt  a^ 
Biniple  as  the  simplest  of  abdoniinal  i^cotians. 

Tlie  abdomen  should  be  bandaged  rather  snngly,  cxcejjtiri^f  I'xartlr 
opposite  the  drainage,  lest  removal  of  pressure  provoke  hemorrbtige.  In 
some  cases  the  placenta  may  have  spre-ad  otit  ratlier  thinly*  over  a  gctat 
part  of  the  anterior  surface  of  the  thin  aaCj  and  may  be  enttiUDttiwl 
above  at  almost  all  i>oints* 

If  the  child  is  small  and  packed  down  in  the  pelvis,  and  appesn 
within  easy  reach  by  the  vagina,  it  may  in  rare  instanoes  be  ^tzacta 
with  more  ease  through  a  vaginal  incision, 

((,')  When  the  Fcktus  is  8ubperitokeal.  The  treatment  diffei 
bnt  little  from  that  of  the  varieties  just  described;  but  mention  shooi 
be  made  here  of  two  points  :  As  the  peritoneum  is  ]mshed  upwiird  -aH 
toward  tlic  unaffected  side,  the  incision  must  be  very  low  and  often  somi 
what  oblique,  so  as  to  reach  the  sac  i\nthout  entering  the  genenil  eavitj. 
The  mass  cannot  be  removed^  because  it  is  undefined^  the  niembranesarf 
peritoneum  having  become  blended  and  fused  together  so  as  usuzilly 
obliterate  even  the  semblance  of  a  sac. 

The  operations  just  described  are  frequently  extremely  hazanlotis,  ai 
it  is  well  to  bear  in  mind  that  the  primary  object  of  interferenr^  is  tli( 
removal  of  the  foBtus,  At  this  juncture  the  exact  conditions  \>t  l\ 
patient  must  carefully  bnt  quickly  be  determined.  If  the  operatioo 
tlien  proceeded  with,  it  may  be  necessar}^  at  a  moment^ 8  notice  to  IctW 
the  i-emoval  of  the  sac  nnfinished  and  trust  to  firm  packing  with  ijati 
to  control  the  hemorrhage.  Some  operators  have  simply  tied  off  ll 
umbilical  cord  as  near  the  placenta  as  practicable  and  have  closed  ht 
sac  and  abdominal  wall  without  drainagCj  and  with  rciisonable  suet" 
although  the  advent  of  sepsis  renders  early  reopening  and  plm«nti 
extraction  necessary  in  tlie  majority  of  cases. 

When  in  an  advanced  ectopic  gcstatirvn  the  fret  us  is  dead  and  svtni 
toms  of  sepsis  make  it  manifest  tliat  suppuration  ha,^  occurred,  tbe 
should  be  opened,  all  its  contents  removed,  and  drainage*  estahiislic< 
Whether  this  should  be  done  through  an  abdominal  or  a  vaginal  mnm 
depends  upon  the  j>eculiarities  of  the  individual  case^  OrtFmarv  surgi* 
sense  must  enable  the  openitor  to  determine  the  easier  route,  for  witluii 
precautious  regarding  the  rules  of  asepsis  the  easier  method  is  geuerjl 
the  safer,  Tlie  proper  combination  of  the  two  may  l>e  advisable;  for 
example,  with  a  great  deal  of  pus  presenting  plainly  in  tbe  dtnctiow  of 
the  vagina,  and  a  large  fcetns,  it  may  be  better  to  make  an  incision  Ijebw 
and  evacuate  the  most  of  the  liquid  contents,  or  have  a  conipetent  iv^dM 
ant  do  this,  and  immediately  open  above  and  ex t met  tbe  child.  " 

If  pus  has  already  fonnd  its  way  into  the  bladder,  and  the  foetus  h 
ranch  macerated^  and  already  partially  in  the  viscua,  the  latter  may  bi 
oj^ened  from  the  vagina  and  the  child  extnicted  piecemeal.  If  the  ^-udi 
amdent  has  occurred  by  wiiy  of  the  rectum,  the  anus  may  be  dilated  am 
delivery  be  effected,  or  mther  assisted,  from  that  direction.  Or  vaginal  o 
abdominal  incision  may  be  made  if  these  other  methods  seem  impraeti 
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cdde  or  too  dangerous.     Common  sense  and  surgical  ability  point  out 
4e  direction  attended  with  the  least  risk. 

When  a  patient  formerly  the  victim  of  ectopic  gestation  comes  under 
car  observation  only  after  the  foetus  has  become  mummified  or  has  under- 
me  adipocere  or  calcareous  formation^  if  the  symptoms  demand  inter- 
lereDce,  the  operative  indications  already  presented  as  applying  to  a 
ittently  dead  foetus  will  suffice. 

Repeated  Ectopic  Gestation. 

A  number  of  instances  are  recorded  in  which  one  tube  having  been 
lemoved  for  ectopic  gestation^  impregnation  has  occurred  at  a  later  date 
in  the  remaining  tube,  as  has  been  determined  by  operation  or  autopsy. 
Several  cases  have  also  been  reported  in  which  undoubted  proof  has  been 
famished  of  two  or  even  three  gestations  in  the  same  tube.  Uterine 
fiepiancy  in  the  presence  of  a  retained  foetus,  the  result  of  a  previous 
otrft-aterine  pregnancy,  has  been  frequently  noted.  This  may  interfere 
■echanically  with  delivery,  and  its  removal  may  become  necessary. 

Twin  Ectopic  Gestation.  It  is  claimed  that  twin  pregnancies  may  occur 
OQ^de  of,  the  same  as  within,  the  uterus,  but  recorded  cases  of  the  kind 
nenre,  and  very  few  of  these  are  so  perfectly  described  that  their  validity 
Ib  indubitable. 

OonciiiTent  Ectopic  and  Uterine  (testation.  Concurrent  ectopic  and 
uterine  pr^nancy  may  progress  equally  even  to  full  term,  or  either  foetus 
■ay  prematurely  perish.  The  treatment  of  such  cases  when  pregnancy 
Ib  advanced  presents  the  most  formidable  complication  known  to  the 
ohfttetric  surgeon.  There  is  no  recorded  instance  of  the  survival  of  a 
iBother  after  removal  on  the  same  day  of  two  living  children  at  or  near 
term,  one  being  intra-uterine  and  the  other  extra- uterine.  Although 
text-books  do  not  prescribe  the  course  to  pursue,  this  experience  fur- 
nishes an  indication  for  treatment. 

Two  courses  may  be  followed  :  1.  As  soon  as  the  diagnosis  has  been 
established,  the  extra-utcrine  fcetus  may  bo  sacrificed.  It  is  rare  that  the 
advancod  extra-uterine  foetus  cannot  be  safely  reached  with  a  finc-explor- 
J'Jg-needle.  Sufficient  morphin,  say  one-third  to  one-half  a  grain,  may 
>n  this  way  be  injected  into  the  body  of  the  child,  thus  destroyin*^  its 
"[^without  injuring  the  mother.  Ten  days  or  two  weeks  later,  or  at  the 
^hghtcst  indic^ition  of  sepsis,  uterine  contractions  may  be  gently  and  care- 
fully brought  on,  and  a  reasonable  chance  thereby  be  given  to  both  the 
uterine  child  (if  it  be  viable)  and  the  mother.  The  extra-uterine  fletns 
®n  be  dealt  with  later,  according  to  the  indications.  Even  if  inter- 
Wnoe  becomes  necessary  very  soon  after  delivery,  this  secondary  oper- 
ation would  be  much  more  likely  to  be  successful  because  of  the  ])rol)able 
elimination  of  abdominal  hemorrhage,  which  is  the  predominant  danger 
in  all  such  cases. 

2.  Ijabor  maV  be  carefully  induced  and  the  ectopic  gestation  ignored 
and  treated  independently  at  a  later  period.  A  c{\^('  was  reported  from 
Chrobak's  Clinic  in  February,  180(1,  in  which  abdominal  section  was 
performed  on  a  woman  who  had  been  delivered  of  her  uterine  child  five 
days  before,  and  a  living  child  extracted  from   the  abdomen.     It  was 
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found  occessar/  to  TLnnove  the  uterus  with  the  gestatlau-sac.    Mo 
and  both  children  survived. 

The  general  advice  may  be  given  :  Never  Qperate  an  an  admneed  I 
edoph  geatalion  in  the  presence  of  an  ailvanced  Iwtng  €&ncurrmi  \ 
prefjnajwij, 

Cornual  Pregnancy,  Arrest  in  the  development  or  failure  of  i 
eonce  of  tht*  Mulleriaii  ihu*ts  in  fretal  life  may  rei'ult  in  what  i§  knai 
a?^  a  bi  CO  mate  uteruiii*  When  proguiincy  occurs  in  one  of  tlie  hnxmt 
Huch  a  uterus,  the  pregnancy  may  result  in  normal  delivery,  providing tfe 
horn  h  well  developed.  If,  however,  the  horn  m  rudimentary  and  ^m 
not  cimimunit^le  freely  and  proi>erIy  with  the  lower  geuiUil  tract,  we  havi 
a  csondition  so  closely  rerienihling  real  ectopic  gestatiou  that  it  is  md\s 
described  in  the  treatment  of  this  subject. 

The  aymptoms,  eoursCj  and  treatment  of   this  conditioti  require  no 
further  consideration  than  the  statement  that  it  is  to  all  intents  aud  jHt^j 
poses  an  ectopic  gestation,  presenting  the  same  signs  and  re^quiring  siD|i| 
ilar  treatment. 

Utero-abdommal  or  Traumatic  Ectopic  G^statioE.     A  pregnant  littrui 
may  rupture,  the  foetus  may  escape  and  develop  in  the  abdominal  cavit; 
the  placenta  retaining  sufficient  attachment  to  nourish  the  child, 
pold  has  reported  such  a  cast*  operated  upon  at  term. 


Otent-abdomliiftl  or  imotOAUc  ectopic  getitaUoQ. 


f 


The  following  case  came  under  the  writer^  s  observation  in  1895 : 
patient,  in  the  desire  to  terminate  an  existing  pregnancy,  introdacie<J 
sharp  instrumeut  into  the  uterus  when  about  seven  weeks  preg; 
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and  a  half  months  of  intermittent  suffering  attended  with 
eptic  symptoms,  an  operation  was  performed  which  revealed 
on  represented  in  Fig.  260.  The  foetal  sac  still  intact,  about 
ir  and  a  half  months  advanced,  was  found  in  the  free  abdom- 
\  where  it  had  been  developing  since  the  injury  which  caused 
on  from  the  uterus.  The  placenta  was  still  adherent  to  its 
te,  but  had  become  attached  to  the  uterine  rent  and  to  the 
external  uterine  surface. 


CHAPTER    XVIII. 

DISEASES  OF  PREGNANCY. 

The  diseases  of  pregnancy  include  only  those  morbid  pfooe^e.^  wkH 

find  tlunr  causes  in  tlie  graA'id  state  itself^  and  which  woidd  tend  letlL- 
appear  wi* re  the  ge^statiou  brouglit  to  a  clo8e.  All  pre-existing cii4<*rJcrs 
us  well  a.^  those  of  non-gravid  origin^  are  considered  under  tUeh^dof 
Complications  of  Pregnancy* 

Toxaeiaia  of  Pregnancy. 

This  19  one  of  the  most  important  of  the  diseases  of  pregnancv,  owing 
to  the  fact  that  tliere  is  a  growing  tendency  lo  hx>k  upon  t^ixicity  of  the 
maternal  blood  as  an  underlying  clement  in  the  production  of  alniwi 
everv  disease  mentioned  in  thi.s  eliapter.  If,  then,  the  most  impciriimi 
diseases  of  pregnancy  may  be  only  symptoms;  of  tox^mia^  we  slmuii 
carefully  look  into  the  coiiditions  which  favor  auto-intoxicaiioa. 

The  metabolic  processes  of  the  borly  are  continually  produeing  a  hrp 
quantity  and  variety  of  waste- ma terial,  whieli,  after    passing  xhw%\\ 
complicated  transformations,  is  eliminated  through  the  intestines,  skin, 
kidneys,  lungs,   and   liven       The  fact  that    these   waste-prtxlucls  W 
exceedingly  poisonous  is  proved  by  the  appearance  of  grave  symjitoffl* 
when  elimination  from  the  body  falls  Inflow  a  certain  standard,  anil  al'^ 
by  observing  the  results  of  the  artifietal  inoculation  of  aiiimab  vnih 
excreted  material.     The  study  of  the  pliysiology  of  excretion  shows  a^ 
two  ways  in  which  the  animal  organism  may  be  exposed  to  the  diuit^^r^ 
of  auti>-intoxication.     First,  that  great  transforming  organ,  the  Wve^* 
may  fail  to  jierform  its  duty,  so  that  the  products  of  ti<^ne-wa^(^  ar«^ 
not  converted  into  a  chemical  structure  appropriate  to  the  functions +>* 
the  el iminative  organs,  and  tbere  will  aceumnlate  within  the  IkkIv  certft^i^ 
poisonous  precursors  of  urea,      SeeomK  through  diseai«e  or  functiom' 
insurtieiency  the  el  i  mi  native  organs  themselves   may  not   pn:*tect  thcT 
organism  against  the  development  of  a  dangerous  toxaemia  re^nV" 
from  retention  of  waste-products  in  the  lilood.     There  are  two  i\\i- 
why  the  pregnant  woman  is  peculiarly  expo-^cd  to  the  dangen^i  of  m\Cf 
intoxication.     First,  her  blood  contains  an  increased  amount  of  pol!N>n- 
ons  material  due  to  (o)  stimulation  of  the  metabolic  proce*yies  to  proviil*^ 
for  the  nourishment  and  protection  of  the  fcetus,  and  (h)  the  tiesiue-wa?ite 
passing  into  her  circulation   from  the  fietus.     Secontl,  as  the   iitenis 
enlai^es  there  must  be  a  ct*a«tantly  increasing  intni -abdominal  pressure 
with  a  growing  liability  to  mechanical  interference  with  the  action  of 
the  liver,  bowel s»  and  kidneys  or,  as  some  writers  suggest,  the  n terns 
may  produce  reflexlya  spasmodic  contraction  of  the  vessels*    Renal  aad 
hepatic  functions  depend  upon  the  amouut  of  blood  flowing  through  the 
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organs,  and  are  lessened  by  the  diminished  circulation,  however  pro- 
duced. In  short,  the  pregnant  woman  is  exposed  to  an  increase  of 
waste  plus  diminution  of  excretion.  Ordinarily  this  increase  of  the 
demands  made  upon  the  eliminative  organs  results  in  their  organic 
hypertrophy ;  but  there  are  certain  women  who  suffer  from  habitual 
deficiency  of  excretion,  and  whose  liver  and  kidneys  do  not  respond 
when  called  upon  for  more  work ;  in  such  cases  further  interference 
through  pressure  has  disastrous  results. 

There  are  many  facts  which  show  there  is  nothing  fanciful  about  the 
statements  made  in  the  preceding  paragraph.  Van  de  Velde  demon- 
strated by  experiments  upon  rabbits  that  there  is  an  increase  of  the 
toxicity  in  the  blood  obtained  from  pregnant  women  ;  Charpentier's 
inoculation-tests  also  prove  the  same.  When  symptoms  of  toxaemia 
appear  the  toxicity  of  the  blood  is  found  to  be  greater :  the  urine  of 
pregnancy  is  more  toxic  than  that  passed  by  the  non-pregnant  woman, 
and  in  cases  of  toxaemia  the  toxicity  of  the  urine  diminishes  in  the  same 
proportion  as  that  of  the  blood  increases.  Auto-intoxication  more  fre- 
quently appears  in  those  cases  characterized  by  great  distention  of  the 
uterus,  as  multiple  pregnancies  and  hydramnios  ;  and,  finally,  death  of  the 
foetus  or  the  artificial  induction  of  abortion  usually  leads  to  a  cessation 
of  the  toxic  symptoms. 

Nature  of  the  Poisons.  Notwithstanding  much  investigation,  the 
toxic  material  has  not  been  isolated,  and  this  part  of  the  subject  is  in 
confusion.  Tissue-waste  forms  toxins  of  alkaloidal  nature  and  of  com- 
plicated structure  ;  some  of  them  are  supposed  to  be  potassium  com- 
pounds. From  the  fact  that  bacteria  have  been  found  in  the  blood  of 
toxic  patients  micro-organisms  have  been  suggested  as  causing  the 
disease ;  but  the  probability  is  that  the  presence  of  the  bacteria  is  the 
result,  and  not  the  cause,  for  toxic  blood  favors  infection  by  supplying 
a  favorable  culture-medium.  It  is  important  to  bear  in  mind  that  not 
one,  but  several  toxins  are  to  be  held  responsible,  and  that  the  poisonous 
principles  may  consist  of  intermediate  products,  such  as  creatin  and 
creatinin.  Pinard  considers  that  the  disorders  of  pregnancy  are  related 
to  a  physiologic  insufficiency  of  the  liver,  and  are  really  symptoms  of 
hepatic  break-down  ;  he  characterizes  the  auto-intoxication  of  pregnancy 
as  hepato-toxoemia. 

The  effect  of  the  toxins  upon  the  tissues  is  that  of  irritation,  especially 
marked  in  the  case  of  the  nervous  system  :  the  eliminative  organs  them- 
selves often  are  much  disturbed  either  from  excess  of  toxic  material  or 
from  their  attempt  to  deal  with  substances  insufficiently  prepared  for 
excretion.  Marked  congestion  of  the  liver  and  kidneys  has  been  noted, 
and  yet,  even  in  the  severest  cases,  lesions  of  structure  may  be  slight  or 
entirely  absent.  In  some  instances  the  toxins  have  produced  a  nephri- 
tis, the  symptoms  of  which  have  appeared  subsequent  to  the  pregnancy. 
The  action  of  the  toxins  upon  the  intestines  and  skin  produces  temporary 
irritation  rather  than  pathologic  change. 

Symptoms  and  Diagnosis.  From  what  has  been  said,  the  symptoms 
and  their  rationale  are  easy  to  understand.  The  nervous  system  fur- 
nishes the  most  striking  phenomena,  consisting  of  headache,  dizziness, 
tinnitus,  disturbances  of  vision,  and  mental  irritability  :  if  these  symp- 
toms reach  a  certain  degree  of  severity,  the  pre-eciamptic  stage  appears, 
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for  a  ^lescriptiou  of  which  the  reader  should  consult  the  chapter  tie 
with  Echimjjsiji. 

The  symptoms  arising  from  the  dif^estive  organs  are  nausea,  vomitii^ 
liikI,  less  frequently,  salivation  and  diarrlia*a.  A  general  pruritus  i 
not  an  uncommon  evidence  of  tiie  irritation  of  the  skin,  and  in  ^ifl 
instancej§  hronziug  of  the  siirfat^e  may  appear*  Ansemia  and  J3Uiiilifl| 
are  often  present.  Swelling  uf  the  feet  and  legs  usually  b  a^socbu 
with  toxiomia,  but  this  condition  may  be  quite  independent  of  the  autd 
infection. 

The  most  imjwrtant  ^igus  upon  which  the  diagnosis  res t-s  come  fn« 
urina]y.si>5.     The  ?iymptoms  mentioned  in  the   preceding  i^iragnipb  ^i 
accompanied   by  a  iliminutinn  of  the  amount  of  urea  ana  total  ^ulir 
although,  as  haii  been  pointed  out,  the  fault  may  not  lie  with  ibi*  ki 
neys,  but  with  the  insufficiency   of  the  hepatic  functions.    Wliile 
des^eription  of  tlie   methods  employed  in   urinalysis  would  he  oai 
place,  it  may  he  well   to  mention  some  leading  |ioint.s.     The  anal; 
must  always  l>e  based  U|>on  a  twenty-four  hinvr  sample^  in  order  tinni 
the  needful   cpiantitative  tests :  the  presence  or  absence  of  alhumin 
not  tiic  chief  thing  to  be  determined,  but  rather  the  efficiency  of  m 
action.     Albuminuria  frequently  is  a  feature  of  toxiemia;  but,  ootW 
other  hand,  there  are  severe  cases  in  which  no  albumin  ha^l)een  de- 
tected.    In  the  urine  of  pregnant  women  the  urea  may  vary  fnim  lA 
to  2  per  cent,;  an  amount   less  than   1    per  cent*  indicates  a  dan^^rou* 
degree  of  toxicity  of  the   blood.     It   is   not   implied   that   urea  i' 
puisfju  producing  the   unfavorable  symptoms,  but  only  that  the  u; 
excretion  constitutCB  a  reliable  clinical  index  of  elimination.     A  raiei 
scopic  examination  must  never  be  omitted  in  order  to  obtain  informatioi 
concerning  the  state  of  the  kidney-tissues, 

Boiitfe  de  Sauite- Blaise  gives  the  following   ^symptoms  as  dbj^mietk 
of  hepato-toxiemia  :  ].  A   progressive  diminution  of  the  eicretion  "f 
urea*     2*  Increase  in  the  proj.K>rtion  of  uric  acid,     3,  The  pre^ncptif 
such  extractives  as  leucin,  tyro^in,  xanthin,  and  hypoxanthin,     4  Tro- 
bihiria.     5,  Alimentary  glycosuria ;  L  f .,  if  the  patient  ingests  a  fii^ 
amount  of  glucose  daily,  a  large  portion  of  it  will  appear  in  the  uriti»?i 
because  tlie   liver  is  unable  to  perform    its  full   glycogenic  functi^n^ 
6.   Indicanuria.     7.  Peptonuria.     8,   Albuminuria. 

PuopiiYLAXis.  An  appreciation  of  tiie  importance  of  avoiding  t^* 
dangers  involved  in  toxic  conditions  makes  this  part  of  our  subject  o* 
great  importanoc.  Prophylaxis  consists  in  li  mi  ling  the  amount  «>^ 
waste-matter  and  in  providing  for  free  elimination.  Careful  attcnU*^* 
to  the  details  set  forth  in  the  chapter  on  Hygiene  and  Managementj 
Pregnancy  constitutes  a  great  part  of  the  pro|)hylaxis?. 

The  diet  should  l>e  simple,  and  should  not  iuclodc  a  large  amount  *^' 
meat.     It  may  consist  of  lamb,  mutton,  fish,  oysters^  ntw  and  c*mt^^ 
fruit,  together  w4th  the   lighter  vegetables ;  pastry  sweets^  cheese* 
rich  sauces  or  gravies  should  he  prohibited*     Some  of  the  cereaU 
wliole  w^heat-bread  are  useful  in  overcoming  a  tendency  to  const ii^ai 
It  is  belter  for  the  patient  lo  take  several  light  meals  tlian  to  overl 
her  stomach  at  any  one  time.     The  intelligent  physician  will    have 
trouble   in  furnishing  his  patient  with  a  written  dietary  suitable  boll 
her  needs  and  inclinations.     Milk  is  extremely  useful  when  it  agi 
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and  the  addition  of  Vichy  or  soda-water  will  make  it  more  palatable. 
Tea  and  coffee  should  not  be  taken  more  than  once  a  day,  and  should 
be  forbidden  entirely  if  there  are  signs  of  digestive  disturbance.  The 
physician  should  insist  that  his  patient  drink  water  freely,  and  it  is  well 
to  give  definite  directions  on  this  point,  as  most  women  habitually  take 
too  small  an  amount  of  fluids.  The  patient  may  gradually  be  induced 
to  take  from  one  to  two  quarts  in  the  twenty-four  hours  ;  lemonade  or 
the  effervescing  waters  may  be  used  freely ;  it  is  often  a  goo<l  plan  to , 
give  the  patient  a  simple  tablet  to  dissolve  in  the  water,  so  that  she  may 
be  impressed  with  the  importance  of  the  treatment. 

Pains  must  be  taken  that  the  patient  has  a  daily  evacuation  from  the 
bowels.  The  diet  and  free  use  of  fluids  will  do  much  toward  accom- 
plishing this  end ;  but,  if  necessary,  some  simple  laxative,  such  as 
cascara  or  compound  liquorice  powder,  may  be  prescribed ;  in  certain 
oases  enemata  are  more  satisfactory  than  the  administration  of  drugs  by 
the  mouth.  Elimination  through  the  skin  is  promoted  by  frequent 
bathing,  following  by  gentle  friction  with  a  rough  towel  and  an  occa- 
sional use  of  the  cabinet.  As  the  lungs  play  an  active  part  in  elimin- 
ation, the  patient  should  be  in  the  open  air  several  hours  a  day,  and 
should  avoid  all  crowded  assemblies  where  the  ventilation  is  bad. 
Pressure  upon  the  body  should  be  diminished  by  wearing  the  clothing 
as  loose  as  passible  ;  the  underclothing  should  be  of  flannel. 

The  supervision  of  the  urinary  secretion  is  the  most  important  part 
of  prophylaxis.  Urinalysis  should  be  performed  every  two  weeks,  and 
on  every  occasion  when  there  arise  symptoms ;  only  in  this  way  can  we 
get  early  warning  and  take  steps  to  prevent  the  development  of  serious 
danger. 

Treatment  of  the  Toxic  Condition.  The  appearance  of  nerv- 
ous symptoms  in  conjunction  with  diminution  of  the  amount  of  urea 
and  solids,  as  shown  by  urinalysis,  calls  for  prompt  and  energetic  treat- 
ment. The  diet  must  at  oiice  be  restricted  to  milk,  except  in  the  mild- 
est cases,  in  which  bread,  fruit,  fish,  oysters,  and  gruels  may  be  permit- 
ted. Free  movements  of  the  bowels  must  be  evoked  by  the  use  of 
calomel,  sulphate  of  magnesium,  or  jalap*  The  following  formula  for 
an  enema  is  mentioned  by  Davis,  and  is  often  efficient : 

Mafrnesium  sulphate 2  ounces ; 

Glycerin 2       " 

Spirit  of  turpentine V^  ounce; 

Castile  soapsuds 1  quart. 

The  dose  of  the  purgative  must  be  regulated  to  the  needs  of  the  case, 
and  it  should  be  remembered  that  too  active  catharsis  may  bring  on 
contractions  of  the  uterus. 

Hot-air  baths  or  hot  packs,  combined  with  the  fn*e  administnition  of 
water,  are  the  best  means  for  aiding  elimination  through  the  skin  and  at 
the  same  time  for  promoting  the  flow  of  hh)od  through  the  kidneys  by 
relieving  venous  congestion,  profuse  sweating  often  being  followed  by 
an  increase  in  the  amount  of  urinary  secretion,  (irandin  advises  hot 
saline  irrigation  of  the  bowel,  eight  to  ten  gallons  of  a  1  per  cent,  solu- 
tion being  employed  ;  this  is  very  useful  when  the  patient  is  vomiting, 
and  so  cannot  retain  water  given  by  mouth.     Ilypodermocleisis  also  is 
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recom intended,  as  well  as  high-up  injections  into  the  bowel  of  small 
amounts  aii  uunuul  suit  sokitiun  fnitjULMitly  repeated* 

licnul  fiinctiaiis  luay  bo  stinuilate<l  by  small  doses  of  calonielj  which 
drug  may  have  some  etfVct  upon  the  heijatic  activitVj  and  also  by  the 
iise  of  infui^ioti  of  digitaliii^.  Dry  cups  hv\p  to  relie%'e  renal  congesUon, 
and  nitnjglycerine  is  recommoiided  fur  casej*  in  which  a  j^pasmodic  state 
of  the  vossels  h  suppoM-d  to  be  prt?#i*?nt.  Diuretics  ci>ntaiuing  pota^ 
should  not  Im?  crii ployed,  as  it  hiis  l>ccn  suggcsttj  that  some  of  the 
[>fjisi>tii»ns  proiluct^  may  be  combinations  of  potassium*  To  stimulate 
oxidaiiuu,  InhulatiouB  of  oxygen  may  be  trietl* 

When  tliere  are  j^reat  irritiibility  atid  restlessness  the  adniinistratioD 
of  chloral  per  rectum  may  have  a  s*t>othmg  efleet;  but  the  main  reliauce 
must  be  npon  removing  tlie  toxins,  and  not  upon  drugs  which  may 
lH>th  mask  t!ie  symptoms  aud  huA  up  secretion  ;  of  the  sueeedanea  of 
opium^  ordy  codeiu  is  allowalde. 

If  the  etlbrts  to  promote  excretion  are  successful  and  the  sympt*»ms 
disapjx^ir,  the  e^^e  still  calls  fur  constant  watchfulnesgi  on  the  [>art  uf 
the  pliysiciau,  who  must  carry  out  every  detail  described  under  the  head 
of  prc»phylaxi$»  Patients  wdio  have  onee  suffered  from  toxaemia  arc 
linl>!e  tu  recurrences  of  the  condition  cither  later  in  the  pregnancy  or  in 
a  subsequent  ijestation,  Amemiu  is  fn^quently  the  result  of  the  action  of 
t^jxins  u|H)n  the  blood,  aud  demands  tlie  administration  of  iron  and  ai>ienie. 

There  are  some  cases  of  t(jxieniia  in  wliieh  the  symptoms  ineivase  in 
severity  in  spite  of  the  most  iutetligtuit  treatment^  so  that  we  are  obliged 
lo  employ  our  iiual  rcsourtu^  namely,  artificial  termination  of  the  preg- 
nancy. Indications  for  the  i  ml  net  ion  of  abortion  are  continued  vom- 
itiu*;,  ^reat  wetikuess,  ami  the  development  of  the  pnKlr<>mata  of 
eclauipsiu.  Reliable  counsel  should  be  sought  before  so  decided  a  step 
is  taken.  In  conclumou,  we  wish  to  say  that  since  the  causes  and  results 
of  toxaemia  may  have  been  understo<id  aud  prophylaxis  attended  to 
there  has  Ix^en  a  decrease  in  the  frerpumcy  and  severity  of  the  diseases 
of  pregnancy, 

AlbumiBuria, 

Although  albuminuria  is  sjud  to  exist  in  h  per  cent,  of  all  pregnancies, 
there  are  but  two  conditi*)ns  in  which  it  is  of  s|>ecial  significance  :  First, 
when  it  is  caused  by  an  excess  of  toxins  passing  out  through  the  kidney- 
tissues,  asswiated  with  diminished  excretion,  as  dest^rilved  in  the  pre* 
ceding  paragraplis.  Sectmd,  when  the  alliumin  \^  foimd  in  conjunction 
with  ttii)t*-casts  aud  is  a  jiart  of  tlie  evidence  of  nephritis. 

To  account  for  the  cases  of  albuminuria  not  falling  under  these  two 
heads  various  explanations  are  offered,  all  of  which  assume  that  the 
circulation  tf»r<nigfi  the  kidneys  is  imjMMled  by  some  condition  arising 
fn>m  pregnancy.  We  know  that  the  pressure  from  ovarian  or  uterine 
tumors  often  causes  a  temporary  album inuria  ;  the  tumor  of  prcgnaney 
may  act  the  same  way,  and  w^e  are  not  surprised  to  find  tliat  Jii  a  large 
pro|^)rtion  of  the  cases  the  albuminuria  does  not  appear  until  the  later 
montlis  of  gestation,  when  the  intni -abdominal  pressure  is  greatest. 
Any  condition  winch  causes  an  extra  degree  of  uterine  enlargement, 
such  as  mnlti|>le  pregnancies  or  hydmmnios,  predispost\-?  to  all>um inuria  ; 
primiimrie,  esj>ecially  tho«*e  with  rigid  abdominal  walls,  frequently  have 
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albuminuria  during  the  latter  half  of  pregnancy.  On  the  other  hand, 
it  is  only  fair  to  mention  that  AUbutt  does  not  believe  in  pressure  as  a 
cause  for  renal  disturbance,  on  the  ground  that  the  veins  of  the  kidney 
are  not  easily  pressed  upon,  and  that  albuminuria  is  often  absent  when 
the  intra-abdominal  pressure  seems  to  be  very  great.  Allbutt  thinks 
that  poisons  absorbed  from  the  intestinal  tract  are  responsible  for  tlie 
kidney-disturbance.  The  circulation  in  the  kidneys  may  be  impeded 
from  other  causes  than  pressure,  among  which  may  be  mentioned  a  spasm 
of  the  vessels  due  to  reflex  stimulation  coming  from  the  pelvis  or  from 
exposure  to  wet  and  cold ;  but  these  etiologic  factors  are  questionable 
and  of  trifling  importance.  The  way  in  which  the  disordered  circulation 
leads  to  albuminuria  is  not  perfectly  clear,  but  there  probably  results 
some  interference  in  the  vital  processes  of  the  cells  allowing  the  albumin 
to  pass  out.  We  must  bear  in  mind  that  albumin  is  not  a  normal  con- 
stituent of  the  urine,  and  even  if  no  morbid  symptoms  are  present  its 
appearance  demands  the  attention  of  the  physician.  Hemorrhages  into 
the  placenta  have  been  observed  in  albuminuric  cases;  they  probably 
are  dependent  upon  conditions  underlying  the  albuminuria. 

Diagnosis.  With  proper  attention  to  the  care  of  the  pregnant  woman 
the  physician  never  can  overlook  the  j)resence  of  albumin  in  the  urine  ; 
the  ordinary  chemic  tests  are  all  that  are  necessary  for  diagnosis.  The 
important  point  is  to  be  certain  that  the  albumin  comes  from  the  kidney, 
as  a  great  many  gravid  women  suffer  from  a  slight  leucorrhaa,  which 
may  contaminate  the  urine  and  invalidate  the  conclusions.  In  cases  of 
doubt  the  surest  way  is  to  draw  a  sj)ecimen  of  urine  by  catheter,  using 
all  due  aseptic  precautions  ;  or  else  direct  the  ])atient,  before  urinating, 
to  take  a  vaginal  douche  and  afterward  introduce  a  small  tampon  of 
absorbent  cotton  into  the  lower  j)()rtion  of  the  vagina ;  the  cotton  should 
have  a  string  attached,  so  that  the  patient  can  remove  the  tampon.  The 
presence  of  a  cystitis  may  be  excluded  by  the  history  of  the  case  and  by 
a  complete  urinalysis.  As  the  significance  of  albumin  depends  upon  its 
relation  to  the  excretion  of  urea,  all  ciises  of  albuminuria  must  be 
frequently  and  thoroughly  examined. 

Treatment.  Albuminuria  itself  does  not  call  for  any  special  treat- 
ment except  when  a  sign  of  some  serious  condition.  The  treatment 
of  toxaemia  has  been  discussed.  A  slight  albuminuria  in  the  latter 
months  of  pregnancy,  even  if  associated  with  o'dema  of  the  lower 
extremities,  need  not  be  looked  upon  as  serious  in  the  absence  of  other 
symptoms.  Where  the  albuminuria  seems  dependent  upon  a  weak  cir- 
culation the  cardiac  stimulants  are  indicated  as  in  the  non-pregnant  state. 

Disorders  of  Digestion. 

Nausea  and  Vomiting  of  Pregnancy.  A  certain  degree  of  nausea  and 
vomiting  is  considered  by  many  a  part  of  the  j)hysiol()gic  processes  of 
early  pregnancy  :  slight  gastric  disturbances  are  mentioned  as  having 
a  certain  diagnostic  value.  What  is  known  as  simple  vomiting  is  that 
form  of  disorder  appearing  near  the  beginning  of  gestation  and  ceasing 
al)out  the  middle ;  its  symptoms  are  not  severe  nor  its  consequences 
serious.  A  second  form  is  known  as  hyperemesis  gravidarum,  ]>erni- 
cious  or  uncontrollable  vomiting,  and  it  differs  from  the  first  in  being 
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more  severe  and  of  longer  duration  ;  its  evil  results  are  implied  in 
term  pernicious.     There  are  many  cases  in  which  the  first  form 
gmdually  into  the  second^  m  that  a  border-lioe  is  difficult  to  fix. 
the  other  hand,  many  women   pass  through  pregnancy  with  no  dkti 
Ence  of  their  ga^atric  functions,  and  modern  authoritit's  ate  rcat:hing 
concluBiou  that  nausea  and  vomiting  in   pregnancy  are  path*jlogic 
not  physiologic  phenomena,  and  that  the  two  forms  depend  upn  li 
8arae  general  causes  and  differ  only  in  degree. 

Simple  VotfiUing.     In  rare  instances  the  syniptoros  begin  a  fewi] 
after  conception,  but  more  frequently  not  until  the  end  uf  the  first  mci 
coiuctdcnt  with  suppression  of  the  menses*     The  nausea  and  vomltii 
frequently  are  present  on  waking  in  the  morning,  or  may  notcomi' 
until  after  eating  breakfast.     After  one  or  two  attacks  of  eme.4§  tl 
patient  may  be  entirely  relieved,  take  food  regularly  through  tlir  Jaj, 
and  go  through  the  same    performance   the   next   morning*     lo  tif 
mildest  eases  there  is  nothing  but  a  little  temporary  nausea  evtTv  worjj-^ 
ing  wliich  passes  off  by  noon.      In  the  severe  forms  more  or  ks.^  von' 
ing  continues  througliont  the  twenty-four  hours,  attacks  beinjg'^  Irouj 
on  by  the  ingestion  or  mere  sight  of  food,  aud  also  by  phvsiical  eierti^ 
or  strong  emotion   of  any  kind.     There  at^   exceptional  case-^.  wtii 
may  be  classed  as  uoeturnal,  in  wliieh  tlie  i»atient  is  afflicted  wiili  etiif 
after   retiring  at  night.     In  the  case  of  early  morning  voniititit:  \h 
ejected  matter  consists  of  mucus,  usually  of  a  stmugly  acid  ri'uction: 
at  other  times  |>artially  digested  frxxl  apfiears  in  the  vomitus;  if' 
emesis  is  prolonged,  the  t^jected   material  is  stained   \nth  bile. 

The  features  which  entitle  this  form  of  nausea  to  be  classed  a^f  sijn| 
are,  first,  the  tendeney  to  spontaneous  cure  at  the  fourtli  mfmtli  hIihi 
uterus  rises  out  of  the  pelvis,  and,  second,  the  nou-ini(mirniem  of 
woman^s  nutrition  to  any  dangerous  extent, 

Ilt/pfretnemii  GravidaninL  The  vomiting  is  classed  as  pcraieioi 
when  the  nntntion  of  the  mother  and  child  suffers  and  the  affect' 
persists.     T!ie  disease  maybe  divided  into  three  stages: 

Firftt  8kir/t:.     This  stage  begins  witli  the  features  of  simple  vomiiii>g 
and   grows   progressively   more  severe.      The   vomiting  apfiears  up'O 
every  attempt  to  take  either  solid  or  liquid  nourishnaent,  with  the  n'^mt 
that  the  jMitient  soon  develops  an  aversion   to  food  of  all   kiudsi.    At 
first  the  character  of  the  vomitus  is  as  deseribed  in  the  remark?  on  §irapl<^ 
vomiticjg;  but  later  streaks  of  blood  and  masses  of  eoffet.*-gnnind-k>'^k' 
ing  material  appear  in  the  ejecta,  the  latter  being  the  result  of  blww- 
disintegration.      Ptyalism    and    profuse   diarrha?a   may   be    asscciaJed 
symptoms,    and    in    the   movements  of   the    bowels  the  coffrH^griMind 
material  may  appear.     The  constant  vomiting,  now  inde|>endent  u(  d^^ 
efforts  at  taking  fo<xl,  protluces  a  burning  sensation  Wneatli  the  sterntl^H 
and  the  epigastric  region  becomes  extremely  sensitive  to  prt•ssun^  SoD^^ 
times  there  arc   lulls   in   ilie  course  i»f  the  disease,   during  wirieb  tli^ 
jMtlent  takes  and    retains  food,  and  the  physician  is  deluded  into  the 
belief  that   recovery  has   set   in.     This  apjiarent  improvement  is  mij 
temporary,  howeverj  and  as  the  tlisease  progresses  the  patient  is  unible 
even  to  raise  her  head  from  the  pillow  without  Vjeing  nauseated  ;  cmnci- 
ation   becomes  apparent;  there  is  a  feeling  of  lassitude  or  weakm'sij 
the  pulse  is  rapid  and  the  temperature  often  subnormaL 
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Second  Stage.  A  fever,  presumably  of  toxic  origin,  marks  the  access 
of  this  stage  :  at  first  the  elevation  of  temperature  occurs  only  at  night, 
but  later  it  is  continuous,  reaching  as  high  as  103°  F. ;  the  pulse-rate 
may  be  140.  The  symptoms  now  resemble  those  of  pernicious  anaemia, 
there  being  the  coflFee-ground  vomit  and  dejecta,  jaundice,  sordes  upon 
the  teeth,  and  purpuric  extravasations.  The  weakness  of  the  second 
stage  is  more  pronounced,  so  that  even  slight  efforts  are  attended  with 
syncope.  The  reflexes  usually  are  much  increased ;  the  urine  is  scanty 
in  amount,  of  high  specific  gravity,  and  usually  contains  albumin  and 
casts.  There  may  be  present  abnormal  constituents,  the  same  as  those 
mentioned  under  the  head  of  hepato-toxsemia.  The  drain  of  fluids 
from  the  body,  due  to  the  vomiting  and  diarrhoea,  causes  the  patient  to 
complain  of  great  thirst. 

Third  Stage.  Death  frequently  cuts  short  the  case  before  this  stage 
is  reached.  The  peculiar  feature  of  this  stage  is  the  cessation  of  the 
vomiting  owing  to  the  utter  exhaustion  of  the  vomiting-centre.  The 
rise  of  temperature  is  continuous,  but  the  pulse  shows  the  sign  of 
approaching  collapse  by  becoming  weak,  rapid,  and  irregular.  The 
mental  state  is  usually  one  of  apathy,  though  occasionally  there  are 
delirium  and  delusions.     Coma  precedes  the  fatal  issue. 

Causes  of  the  Xavsea  and  Vomiting  of  Pregnancy.  All 
explanations  of  the  gastric  disturbance  of  pregnancy  must  take  into 
account  both  the  condition  of  the  nerve-centres  and  peripheral  irritation. 
Even  when  the  vomiting-centre  is  in  its  normal  state  we  can  understand 
how^  it  may  be  stimulated  into  activity  by  a  powerful  reflex  influence?, 
and  there  is  an  abundance  of  clinical  evidence  to  prove  that  pathologic 
uterine  conditions  may  be  efficient  reflex  sources  of  gastric  disorders. 
At  the  beginning  of  pregnancy  the  woman's  nervous  system  often  is  in 
a  condition  of  unstable  equilibrium,  p()ssil)ly  due  to  circulatory  changes, 
so  that  such  physiologic  stimuli  as  distention  and  change  in  the  position 
of  the  uterus  may  disturb  the  vomiting-centre  and  lead  to  those  simple 
forms  of  stomach  irritability.  After  a  few  weeks  or  months  the  nervous 
system  becomes  adjusted  to  the  new  conditions,  and  physiologic  stimuli 
no  long(»r  prmluce  j)athologic  manifestations.  More  j)owerful  reflex 
action  will  result  when  the  uterine  modifications  of  pregnancy  are  inter- 
fered with  by  abnormal  pelvic  conditions,  such  as  adhesions  binding 
down  the  fundus  or  by  a  retroversion  allowing  the  organ  to  become 
cn>wded  beneath  the  promontory-  of  tlie  sacrum  :  in  these  pathologic 
conditions  we  do  not  need  to  assume  the  existence  of  an  oversensitive- 
ness  of  the  nerve-cells,  but  when  such  is  the  case  there  will  naturally 
be  an  aggravation  of  all  the  symptoms.  When  we  come  to  those  severer 
forms  of  vomiting  classed  as  pernicious,  the  modern  theories  lay  par- 
ticular stress  upon  those  conditions  which  render  the*  nerve-centres  irri- 
table, and  which  are  included  in  the  term  auto-intoxication.  Several 
writers  claim  that  hyperemesis  is  a  direct  evidence  of  auto-intoxication, 
and  particularly  of  hepatic  break-down.  If  the  fontus  dies  in  utero, 
the  trouble  usually  ceases.  Horwitz  points  out  that  pernicious  vomiting 
occurs  at  a  time  when  the  uterus  is  not  distended  ;  this  fact  does  not 
invalidate  the  theory  that  auto-intoxication  is  the  underlyinir  element, 
but  merely  shows  that  toxaemia  may  occur  independently  of  mucii  in- 
crease of  intra-abdominal  pressure.     Dirmose  considers  that  intestinal 
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toxaemia  is  the  underlying  eviL     At  the  piHisent  ^tag«  of  aur  bjorliu^ 
it  i^  unprofitable  to  discuss  the  question  whether  tlie  liypepemtsij.  af 
pregnaney  is  priKluceii  by  one  form  of  poisouiiig  or  auothtr  lu- l*mg:i 
wa  bear  in  mhirl  that  there  \^  a  praetical   mjanimity  of  upinion  tl 
hypereniei>i.s,  in  the  vast  majority  of  cajscs,  \s  a  syniptum  of  toxa-mka 
not  really  a  s^eparate  disease.     The  toxins  act  in  iwo  way>  :  fir?t,  th 
are  themselves  irritants;  second,  they  make  the  centres  extremely  s 
sitive  to  all  reflex  stimalL     It  is  a  t^ignilic^nt  fact  that  those  pregni 
women  whose  elimination  is  liabitiially  active  seldom  culler  inm  evi 
the  mild  forms  of  gastric  disturbance.     It  is  pnjbable  that  mut^t  ca#<^ 
of  simpk*  vomiting  are  at  first  entirely  dej>endeafe  ujxjn  rcficst  oiim 
but  after  a  titne  the  frtxiuent  attacks  of  eraesis  nmy  procJure  m^\x  tii] 
turbauces  of  digestion  and  elimination  as  to  lead  to  to^^mia:  tbtif,  f 
81  m pie  form  gradually  may  pass  into  the  |>ernicious. 

Diagnosis*  The  main  point  at  issue  in  the  diagnosis  is  whdliert 
nausea  and  vomiting  are  i*chited  to  the  pregnant  condition  or  in<lu|>E'ntle 
of  it.  A  t!if trough  pelvic  examination  should  be  made  and  abtjorai 
sources  of  irrltati^jn  sought  fur  ;  the  urine  should  be  measured  aud  co( 
pletely  exaniinetl.  The  evidences  of  complieating  diseas<*s^  siieh  i 
gastric  ulcer,  gastric  eancerj  eirriiosis  of  the  liver,  or  nephritis,  must! 
looked  for  ;  coftee-ground  material  in  the  vomit  or  dejecta  slioalJ  \ 
examined  for  disintegrated  blood-corpuscles,  in  order  to  diaguo^r 
stijgc  of  the  affection. 

I'fiOGNiisis.  The  term  simple  vomiting  im|i]ies  the  pre>entT  of  ifl 
affection  the  prognosis  of  which  is  goorl ;  as  has  been  stated,  diis  fom 
of  the  disorder  tends  to  sfwntaneous  cure  without  injury  to  the  mother 
or  child.  In  the  pernicious  form  of  vomiting  the  prognosif^  h  almiy* 
grave,  the  mortality  lieing  given  from  3*)  |>cr  cent,  to  60  pr  c^il. 
Probably,  treatment  bivseti  on  the  theory  of  toxa?mia  vviti  give  u^  mfit^ 
favorable  results  and  render  the  prognosis  less  serious*  The  afft^ii"" 
may  lead  to  a  s[M>ntoneous  abortion,  with  a  resulting  cure  ;  bnt  ^ut'iiRi* 
outcome  is  not  at  all  common.  The  most  unfevonible  svinptowis  are 
emaciation,  feeble  pnlscj  epigastric  pain,  coffee-ground  vomitj  and  a  foi^ 
elimination  of  urea. 

Treatment.  The  possibility  of  a  toxic  element  iiiidcrlyiiijf  tlie 
nan.^ea  and  vomiting  of  pregnancy  should  always  lead  the  plmioian  to 
investigate  even  slight  disturbances  nf  the  stimiaeh  when  apii'arinf  "W 
gravid  patients ;  he  must  look  ujmn  all  pnjntnmctnl  fonns  i>f  iligt^'iriv''' 
disorders  as  pathologic.  Another  influence  of  modern  ideas  up>n  to 
subject  is  Ui  impress  upon  us  the  cfmiparative  useles.snf»sj5  of  dru^  t^ 
greatly  curtail  the  long  list  of  mcilicMnes  found  in  all  the  older  1"^^** 
books.  We  cannot  divide  the  trontment  into  that  of  simnle  and  l>cf* 
nicioug  %^omiting,  because  clinically  one  form  ftides  int*^*  the  other;  jJ' 
treatment  is  directed  towanl  diminishing  the  sources  nf  peripheral  SM^ 
tat  ion  and  removing  the  undue  susceptibility  of  thr  ncrve-centreft.     ^| 

L  Treaimrni  Directed  to  Removi^f^  Sonree^  f*f  Prriphrrat  Irnhitittfi' 
In  severe  cases  it  is  best  to  keep  the  jxitient  in  hfs\  and  free  fntm  flU 
noise  or  excitement ;  sometimes  even  light  must  be  excluded  fmm  ih^ 
ro(nju  In  the  mild  forms  of  morning  sickness  the  woman  may  (Si-jfi*^ 
the  vomiting  if  she  eats  her  breakfast  in  bed  and  remains  f|uiet  iJnT*l 
noon  :  in  the  severest  cases  it  is  necessary  to  keep  the  patient  in  ImiI  io 
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order  to  save  her  strength,  as  well  as  to  keep  her  free  from  disturbing 
influences.  An  important  part  of  the  treatment  falling  under  this  head 
consists  in  attention  to  the  patient's  pelvic  conditions.  At  the  onset  of 
the  affection  a  careful  bimanual  exploration  of  the  pelvis  should  be  per- 
formed, so  that  no  abnormality  may  remain  undetected.  If  the  uterus 
is  found  to  be  displaced  backward  and  non-adherent,  the  bladder  and 
rectum  should  be  emptied  and  the  womb  replaced  by  bimanual  manipu- 
lation :  in  difficult  cases  anaesthesia  may  be  necessary.  After  the  uterus 
is  in  proper  position  a  pessary  should  be  introduced  and  worn  until  the 
organ  has  become  too  large  to  fall  into  the  pelvis  again.  When  the 
uterus  is  so  large  that  the  fundus  will  not  readily  swing  by  the  prom- 
ontory of  the  sacrum  the  treatment  may  require  several  sittings,  each 
gain  in  elevation  being  maintained  by  means  of  a  snug  vaginal  tampon. 
The  knee-chest  position  may  be  of  material  aid.  In  cases  which  have 
advanced  so  far  that  symptoms  of  incarceration  have  appeared  and  treat- 
ment has  failed,  M.  1).  Mann  advises  abdominal  section,  followed  by 
manual  elevation  of  the  fundus.  In  displacement  complicated  by  the 
existence  of  pelvic  adhesions,  tamponing  the  vagina  with  cotton  or  wool 
is  indicated  ;  the  upper  tampons  should  be  soaked  with  a  10  per  cent. 
S4>lution  of  ichthyol  in  glycerin.  The  medicament  will  promote  a  free 
discharge  of  serum  from  the  tissues,  relieving  congestion  and  stimulating 
absorption  ;  the  tampon  may  be  allowed  to  remain  for  forty-eight  hours 
at  a  time  if  the  cotton  be  sterile  and  well  sprinkled  with  iodoform.  It 
is  noticed  that  this  treatment  often  affords  relief  from  vomiting  even 
before  the  conditions  are  entirely  restored  to  normal.  If  local  treatment 
fails  to  free  the  uterus,  vaginal  section  should  be  performed  and  the 
adhesions  broken  by  the  finger  introduced  through  the  posterior  cul-de- 
sac.  When  the  uterus  is  antefloxed  and  crowded  down  into  the  pelvis, 
Hewitt  recommends  the  use  of  an  air-ball  j)essary,  which  is  inflated 
after  its  introduction  into  the  pelvis  ;  tamponing  may  be  substituted  for 
the  {K?ssary. 

In  some  of  the  cases  nothing  pathologic  can  be  discovered  other  than 
a  cervical  discharge  associated  with  more  or  less  erosion  about  the 
external  os.  In  these  instances  local  applications  to  the  uterus  may  be 
trieii.  The  cotton-wrapj^ed  applicator,  after  being  dipped  in  iodine  or  a 
soluti(m  of  silver  nitrate  (30  grains  to  the  ounce),  is  inserted  as  far  as 
the  internal  os  and  the  cervical  endometrium  thoroughly  treated  ;  the 
portio  vaginalis  also  should  be  painted  with  the  solution.  A  eontra(!ted 
or  rigid  condition  of  the  tissues  about  the  cervical  canal  may  be  the 
starting-point  of  undue  stimulation,  and  has  led  to  the  treatment  by 
dilatation.  Under  aniesthesia  a  steel  dilator  is  introduced  and  the  lower 
portion  of  the  canal  dilated  to  a  degree  sufficient  for  the  admission  of 
the  finger;  instead  of  the  steel  dilator,  strips  of  iodoform  ganz(*  are 
sometimes  employed.  All  local  measures  must  be  carried  out  with 
attention  to  aseptic  details,  and  the  family  or  friends  should  be  informed 
that  the  treatment,  especially  dilatation,  may  result  in  an  abortion. 

2.  Trecdment  Directed  to  'Removing  the  Irrit(thilUji  of  the  Nerve'Centrea. 
In  the  mild  form  of  simple  vomiting  it  is  justifiable  to  employ  scmie  of 
the  remedies  which  diminish  reflex  action,  such  as  chloral  and  sodium 
bromide ;  but  in  those  cases  showing  signs  of  the  pernicious  form  the 
dietetic  and  general  treatment  is  directed  toward  overcoming  the  condi- 
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Hon  of  toxaemia  rc^sulting  from  deficient  cliniiimnoiK  It  must  \ye 
nieiul>ered  tlmt  the  vomiting  anil  tliarrhLea  may  represent  efforts  at 
excretion,  and  therefore  the  stomaeh  and  bowek  are  not  the  points  for 
thcraiKHitic  attack.  For  the  details  of  the  antitoxic  Ireatinent  the  reader 
is  rc.*fern?d  to  the  article  on  Toxiemia. 

I)itkfie^.     Thin  depart  meat  ih  regulates  1  hy  the  condition  of  aottial  or  J 
threatened  toxiemiaj  but  we  must  remember  tlait  prolonired  vomiting  will  I 
leave  the  stomach  extremely  irritabh^  for  a  time  and  call  for  a  light  and! 
eas^iiy  ibgested  diet.     Milk  in  some  form  h  our  main  relianec,  but  Iw^ef  ^ 
peptonoitis  or  somatome  may  l^  tried  ;  i4t>metime8  the  i-tatient  will  retain 
the  articles  of  footl  which  seem  to  be  ntoht  nnsui table.     When  the  stomach 
shows  itt^elf  absolutely   intolerant,   rectal  alimentation  mut^t   be   ii^*d  : 
four  to  ?^ix  ounccj^  of  nutrient  niiitcrial  may  be  injected  every  four  or  six 
houi*s;  in  ^uch  cases  thei*e  should  be  daily  irrigations  of  the  bowcl^i  with 
warm  inalt  Bolution. 

l>n((}»,     r>rugs  should  W  vimil  with  extreme  caution,  except  such  as, 
are  of  aid   in  the  climinativc  treatment  \  intestinal  autis^eptics  may  liM 
employed  on  the  theory  of  intestinal  toxiemia  being  the  particular  fault,  1 
The   following  drugs    may   be   meutiiuied  an   being   extensively    used ; 
cot^aine  in  doses  of  |  gi-ain ;  oxalate  of  cerium,  gr,  x,  three  or  four  times  J 
a  day  ;  dilute  liydroeyanic  acid,  wine  of  ipecac,  and  carbolic  acid  given 
in  dr*)p  doses  well  diluted  and  frequently  repeated,      Wadnng  out  the 
stomacti  through  a  tube  is  sometimes  an  excellent  measure;  at  the  close 
of  I  lie  lavage  seune  water  having  cal  clued  magnesia  in  BU.^|M^nmon  may 
be  li'ft  ill  the  stoniaeh  with  advantage.      Morphine  or  opium  shun  Id  J 
never  be  em  ploy  td,  as  the  rcstdt  is  a  masking  of  symptoms  and  a  locking^i 
up  of  secretions.     As  a  rule,  medieatiou  utUlrcssed  to  the  stornaeh  is 
beginning  at  the  wr<>ng  end  of  the  trouble,  a  fact  well  attested  by  the 
interminable  liBt.^  of  drugi^  given  in  the  ImjoIcs  and  handed  down  through 
force  of  habit*     If  a  gastric  aitarrh  (levelo|j!^,  the  appn:>priate  treatment 
should  bi*  institnted*     In  the  arlvaueed  stages  of  j>ernicious  vomiting  a 
fr(»c  use  of  the  cardiac  stimidants  is  demanded. 

If,  in  spite  of  all  efforts  of  treatment,  the  cast^  becomes  pn>gr€r^Kively 
worsc%  there  is  no  rt*source  left  but  the  induction  of  aW>rtion  or  pr<?ma- 
tore  labor.  This  ope^nitiim  shmdd  never  be  jx^r formed  without  the 
advice  of  counsel ;  but,  on  the  otlier  bund,  tlic  proeetlure  must  not  be 
put  off  until  the  patient  is  so  weak  that  she  cannot  stand  the  necessary 
strain  of  its  iR^rfonuanee.  No  case  sliould  be  allowed  to  advance  l>eyoi*d 
the  inception  of  tlie  second  stage,  or  when  the  unfavorable  symptoms 
mentioned  under  jirognosis  appear  ;  the  chametcr  of  the  pulse  must  l>e 
the  important  guide.  In  many  instanees,  even  after  the  uterus  has  been 
emptie^l,  energetic  eliminative  measures  must  be  continued  for  a  time, 
bctVirc  the  vomiting  ceases. 

PytaMsm.  A  profuse  secrt^tion  from  the  salivary  glands  may  he  aj 
source  of  great  anmmince  during  the  early  part  of  pregnancy,  ami  in 
extreme  cases  the  quantity  of  saliva  may  amount  to  one  or  two  quarts 
during  the  twenty-four  h«>urs.  The  latest  authorities  are  inclined  to 
inelude  ptyalism  among  the  phenomena  of  anto-intoxication»  there  lieing 
some  toxin  which  stimulates  the  salivary  glands  and  is  eliminated  in  the 
saliva.  It  may  be  that  the  hy  perigee  ret  ion,  instead  of  being  excretory, 
is  simply  the  result  of  the  irritation  of  oversensitive  nerve-<!entres.     The 
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symptoms  consist  in  constant  flow  from  the  glands,  which  necessitates 
frequent  expectoration,  or,  in  severe  cases,  the  wearing  of  a  napkin  to 
catch  the  fluid  constantly  dribbling  from  the  angles  of  the  mouth. 
Ptyalism  usually  ceases  by  the  fourth  or  fifth  month  ;  in  rare  cases  it 
has  continued  throughout  the  pregnancy  and  for  several  months  subse- 
quently. 

Treatment  is  not  very  satisfactory,  except  when  removal  of  the 
toxaemia  puts  a  stop  to  the  disorder.  Belladonna  and  astringent  mouth- 
washes are  sometimes  used  ;  a  weak  galvanic  current  api)lied  to  the 
salivary  glands  has  been  recommended. 

Dental  Caries.  There  is  no  question  that  pregnancy  predisposes  to 
decay  of  the  teeth.  The  causes  ascribed  are  the  demands  upon  the 
maternal  organism  for  lime-salts  and  the  action  of  altered  buccal  secre- 
tion ;  at  the  beginning  of  pregnancy  the  woman  should  have  her  teeth 
examined  and  follow  the  advice  of  a  dentist  as  to  their  care,  thus 
diminishing  the  risk  of  suffering  from  facial  neuralgia,  which  is  so 
often  aroused  by  carious  teeth.  After  each  meal  it  is  advisable  for  her 
to  use  dental  floss  and  rinse  the  mouth  with  some  alkaline  mouth-wash. 

Pyrosis.  It  is  not  uncommon  for  a  pregnant  woman  to  be  troubled 
with  eructations  of  a  strongly  acid  fluid,  accompanied  with  a  sensation 
of  burning  in  the  epigastrium.  This  is  a  reflex  disorder  of  the  same 
nature  as  the  vomiting  and  nausea.  The  treatment  is  removal  of  any 
exciting  cause,  attention  to  elimination,  and  the  use  of  alkalies,  such 
as  bicarbonate  of  sodium  and  aromatic  sj)irits  of  ammonia.  A  useful 
remedy  is  a  gastric  sedative  powder  suggested  by  C.  G.  Stockton  for 
cases  of  hyperchlorhydria ;  the  formula  is  as  follows:  cerium  oxalate, 
1  part ;  bismuth  subcarbonate,  2  parts ;  and  light  magnesia,  4  parts. 
Of  this,  one  or  two  teaspoonfuls  should  bo  stirred  into  a  third  of  a  glass 
of  water  and  taken  when  the  symptom  appears. 

Pica  or  Malacia.  These  are  terms  describing  a  peculiar  craving  for 
unnatural  articles  of  food,  such  as  coal,  chalk,  dirt,  etc.  In  the  mildest 
forms  of  the  affection  the  patient  merely  displays  a  fondness  for  varieties 
of  fcKKl  which  are  disliked  when  .^he  is  in  the  non-pregnant  state. 
Sometimes  this  cravinjj:  is  a  part  of  other  gastric  disorders,  but  it  usually 
may  be  regjirde<l  as  of  psychic  origin. 

Treatment.  There  is  no  special  treatment  except  to  make  eff'orts 
towanl  preventing  the  patient  from  injuring  herself. 

Anorexia,  Diarrhoea,  and  Constipation,  and  similar  disorders  do  not  call 
for  extended  comment ;  they  are  usually  controlled  by  proper  atten- 
tion to  the  hygiene  of  pregnancy.  Diarrhoea  as  a  symptom  of  toxa?mia 
has  been  mentioned.  The  increased  intra-abdominal  pressure  often 
causes  c<mstipation,  which  should  be  overcome  with  regulation  of  the 
diet  and  administration  of  laxatives. 

Disorders  of  Circulation. 

Palpitation.  This  is  very  common  at  some  time  during  pregnancy; 
it  maybe  reflex  or  the  effect  of  direct  pressure  upon  the  diaphragm  ;  it 
is  more  often  experienced  in  the  latter  part  of  pregnancy  and  when  the 
uterus  is  overdistended.  In  some  cases  it  is  of  gastric  origin  or  related 
to  the  condition  of  amemia  or  hysteria. 
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Treatment.     The  treatment  consists  of  removal  of  the  <^ose  whal 
posE^ible:  aromatic  spirit  of  ammoDia  ooiistitute4S  a  usefu]  r^mdlv  for 
the  time  being. 

Syncope.     Faiotin^i:  may  be  aSi*ociated  with  |ialpitation,  and  k  mmWf  i 
of  purely  nervous  origiD, 

Trkatmext  h  the  same  as  in  the  noo-pregnant, 

Hemorrlioids  and  Varicose  Veina,  As  these  atfections  re^uh  fnrtn  mh 
clianical  pr^SJ^tire,  they  arc  mot  Avith  in  the  latter  part  of  pre^'waiin: 
the  veini*  of  the  atiarn^gion,  the  lower  extremities^  and  vulva  are  tW 
vessels  nicest  oft^m  enlarged.  Gestation  is?  apt  to  have  pronuuacd  rfot 
upon  pre-existing  varicomties;  anaemia,  by  interfering  witli  the  Dutmiun 
of  the  vessel-walb,  aets  as  a  contributing  cause. 

The  TREATMENT  ij^  merely  palliative^  as  the  underlying  ^u%  cinnrtt 
be  removed  until  labor  oeeur.-?.  Hemorrhoid!;*  are  treated  by  tlieiu' .1 
anee  of  constipation  and  tlie  application  of  soothing  ointmcnU,  suiir.. 
the  injection  of  a  small  amount  of  linseed  oil  or  the  following: 

Muriittt!  of  (.HH^Alne gr,  x, 

ralotuel gf-iL 

Apply  locdtly  nlg^bt  And  morning. 

If  there  is  mnch  iteliing,  a  drachm  of  menthol  may  be  added  to  tie 
flbove.       For    the    varicose    veins  of  the  legs  ehii^tic    liandages  UJay 
be   used ;  oecasionally  patients  are   confini'd   to  bed  for  the  h<  fev 
weeks  of  prei^naney,  owing  to  the  great  jewelling  of  the  lower  limH?, 
There  is  some  danger  of  external   rii])tnre  of  the  vesselji  in  ag^rjvatr^ 
cases,  and  the  patient  should  l>e  tauglit  how  to  apply  pressure  in  ontt-r 
to  control  licinorrliage,  whieli  may  be  very  severe  ;  when  ruptnrt"  lak*"^ 
place  into  the  tissues  about  the  vidva  a  ht^matoma  of  large  si/e  mny  l^ 
produced*    The  hsematoma  is  best  left  alone,  as  absorption  usual lytiike^' 
place  ;  in   case  of  suppuration   the  tumor  should   be  ineisLnl,  the  elot^ 
washed  out,  and  the  eavity  paekfHl  witli  gauze  ;  the  imeking  is  reiievvt»« 
every  forty-ei^ht  liours  uiitil   lioalirjg  takes  place.     The  trt^annmit  i»» 
viilv^ar  h:ematomata  diiring  labor  is  elsewhere  *le^crili<HL     Hadi^-rd  nnii>=^ 
nres  ftir  ciu'e  of  varicosities  are  bt^st  postponed  until  after  labor,  a?  tk'^' 
are  ai>t  to  produce  uterine  contmctions* 

Anamia.  We  can  readily  understand  how  important  are  tbe  hlrt<>J- 
ehanges  of  pregnancy  Mdieu  we  appreciate  tbe  demands  made  up^ii  fi"* 
maternal  blood  ;  upon  this  fluid  tissue  all  the  burden^  of  nmritii»u  inti?^* 
falL  T-iike  otlier  tis^iues,  tbe  hUxKl  increases  in  order  Ut  meet  tlu*  ir^* 
requirements  laid  upon  it ;  at  (irst  the  increase  is  ehi(*fly  in  it<  w:iirr;y 
constituents,  but  later  it  becomes  richer  in  both  quantity  and  quiitit>'  ' 
toward  the  end  of  pregnancy  the  blood  is  said  to  contain  an  cxtH'i^*  *^' 
fibrin.  There  arc  two  ways  in  which  anaemia  may  arise  during  p^^' 
nancy ;  lirst»  there  may  be  a  failure  of  tiie  necessary  nifMliHcanon-^  ^Jj 
meet  the  increasetl  dcrtiaud,  tluis  pnKlurintj:  a  relative  insiitfieieaey  «>' 
the  blood  ;  second,  the  presence  of  toxic  matter  may  produ<*t*  a  det^n*^ 
mtion  of  the  blo^xl-corpuscles.  Bad  hygienic  conditions  are  jx*!*^'^' 
prcd  is  [losing  causes.  In  the  study  of  the  anaemia  of  pregnancy  ^^ 
cannot  fail  to  be  impressed  with   that  peculiar  feature  of  prt^nan*"-*' 
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namely,  the  demand  for  certain  modifications,  and  at  the  same  time  the 
development  of  conditions  which  hamper  their  production. 

The  anaemia  of  pregnancy  calls  for  treatment,  as  the  disorder  may 
have  marked  eflTect  upon  botli  mother  and  child  :  its  symptoms  are  the 
same  as  when  existing  in  the  non-gravid  patient,  but  they  are  often 
ma.sked  by  evidences  of  other  and  underlying  disorders.  It  is  claimed 
that  a  simple  ansemia  of  pregnancy  may  in  some  cases  develop  into  the 
pernicious  form. 

The  TREATMENT  consists  in  careful  regulation  of  the  food  and  excre- 
tions of  the  patient,  as  well  as  attention  to  all  the  hygienic  conditions. 
Iron,  arsenic,  and  strychnine  are  the  drugs  indicated ;  bone-marrow  is 
valuable  in  most  cases.    When  other  means  of  relief  fail  and  the  disease 

Progresses  so  as  to  threaten  life,  the  induction  of  premature  labor  must 
D  considered. 

Disorders  of  the  Respiratory  System. 

The  disorders  of  the  respiratory  system  during  pregnancy  are  unim- 
portant and  may  be  dismissed  with  few  words.  There  may  be  a  reflex 
cough,  which  is  to  be  regarded  in  the  same  light  as  nausea  and  vomiting. 
Wlien  there  is  no  trouble  witli  the  lungs  or  bronchi  the  treatment  is  to 
be  addressed  to  the  nervous  system  ;  the  cause  of  the  reflex  stimulation 
should  be  removed  if  possible ;  the  valerianates  and  codeine  are  useful 
in  the  way  of  medication. 

I>3rspnoea.  This  usually  is  a  symptom  of  j)ressure  of  the  gravid  uterus 
U])on  the  diaphragm,  appearing  late  in  ])regnancy  and  intensified  by 
overdistention  of  the  uterus  from  hydramnios  or  twins. 

Treatment  consists  in  directing  the  patient  to  avoid  all  excitement 
or  overexertion,  in  order  to  lessen  tlie  demands  made  upon  the  respira- 
tory organs. 

Disorders  of  the  Nervous  System. 

Nervous  symptoms  have  been  prominent  symptoms  of  the  diseases 
already  considered.  Pregnancy  makes  great  demands  nj>on  the  maternal 
nervous  system,  and  at  tlie  same  time  exposes  the  centres  to  deleterious 
influences  such  as  were  discussed  in  speaking  of  toxiemia. 

Mental  Affections.  Hysteria  and  slight  alterations  of  the  nervous 
system  are  not  uncommon  during  gestation,  and  probably  in  most  in- 
stances denote  increased  nervous  susceptibility  merely  or  want  of  equilib- 
rium. The  fact  that  slight  mental  changes  are  exj)eeted  during  preg- 
nancy has  resulted  in  a  failure  to  diagnose  incipient  insanity.  Jnsomnia, 
irritability  of  temper,  and  an  alteration  of  the  disposition  may  rej>resent 
the  prcnlromal  stage  of  insanity.  In  invc^stignting  the  relation  between 
pregnancy  and  nervous  diseases,  J.  W.  Putnam  foinid  reports  of  many 
castas  of  gestation-insanity,  although  the  disorder  forms  but  a  small  per 
cent,  of  asylum  cases.  One  hundred  and  twenty-five  out  of  (me  hun- 
dre<l  and  seventy-five  of  Tukc's  cases  occurred  in  primipane,  and  Savage 
considers  that  insanity  is  more  frequent  when  the  offspring  is  male. 
The  ty{)e  of  mental  disturbance  is  usually  melancholic,  and  a  suicidal 
tendency  shows  itself  in  about  one-half  the  cases.  A  growing  antipathy 
toward  the  husband  is  a  common  feature  of  the  disease. 
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Treatment.  There  is  nothing  peculiar  about  the  treatment  of 
mental  diseases  during  pregnancy,  but  as  toxaemia  is  suggested  as  ao 
underlying  cause  the  maintenance  of  elimination  is  important.  When 
suspicious  symptoms  appear  the  case  should  be  watched  closely,  as  an 
entirely  unexi>ected  attempt  at  suicide  has  been  successful  througii  want 
of  observation  and  precaution  on  the  part  of  the  me<lical  atttiidant 
The  prognosis  for  recovery  after  labor  is  good. 

Neuralgia.  This  painful  affection  constitutes  a  not  infrequent  cause 
of  complaint  among  pregnant  women.  The  pain  is  most  often  situated 
in  the  face  or  j>elvis.  The  causes  are  auto-intoxication,  dental  cari(*, 
abnormal  uterine  positions,  jielvic  adhesions,  and  the  presence  of  hard- 
ened feces ;  aniemia  may  be  an  important  predisposing  element. 

TiiEATMEXT  consists  in  removing  the  cause  and  underlying  con- 
ditions. xV  certain  amount  of  discomfort  from  pressure  in  the  pelvis  or 
distention  of  the  abdominal  walls  is  unavoidable.  The  suffering  may 
be  relieved  by  the  administration  of  coal-tar  products  or  ccKleine:  where 
there  are  distinct  painful  areas  on  the  skin  counterirritation  may  prove 
of  benefit.  In  severe  cases  morphine  must  be  administered  hypo- 
derma  tically. 

Herpes.  This  unpleasant  affection  is  sometimes  developed  during 
gestation  ;  Hardy  mentions  a  patient  who  was  afflicted  during  nine  out 
of  ten  j>regnancies.  The  symptoms  are  the  siime  as  tliose  characteristic 
of  the  disease  among  the  non-pregnant.  Although  the  affection  does 
not  show  a  tendency  to  cut  short  the  course  of  the  gestation,  it  produces 
a  marked  depression  of  the  vital  powers  and  calls  for  supporting  meas- 
ures. That  there  is  usually  prompt  and  spontaneous  recoverj'  when 
labor  occurs  suggests  trial  of  vigorous  eliminative  treatment. 
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CHAPTER    XIX. 

ANOMALIES  OF  THE  MECHANISM. 

Dystocia  is  the  term  applied  to  labor  which,  without  artificial  assist- 
ance,  would  be  difficult  or  impossible,  or  would  be  attended  with  danger 
to  mother  or  child.  It  is  the  opposite  of  Euiocia^  which  denotes  normal 
labor  terminating  safely  and  easily  without  artificial  aid. 

Every  case  of  labor  is  a  mechanical  problem  in  which  the  three  main 
factors  are  (1)  the  expelling  force,  (2)  the  fcjetus  which  is  to  be  expelled, 
and  (3)  the  resistance  of  the  parturient  canal,  which  must  be  overcome 
before  delivery  can  be  eflTeeted.  When  the  expi^lling  force  is  sufficient, 
and  there  is  no  disproportion  between  the  foetus  and  the  maternal  jKissages, 
labor  proceeds  normally.  As  the  foetus  descends  through  the  parturient 
canal  more  or  less  adaptation  takes  place;  the  presenting  part  moulds 
somewhat  to  the  shape  of  the  canal,  while  the  maternal  soft  parts  stretch 
and  open  out  to  make  way  for  it,  till  finally  it  is  expelled  spontaneously, 
without  serious  damage  to  itself  or  to  the  mother.  So  long,  then,  as 
these  three  main  factors  arc  properly  correlated,  all  goes  well;  but  if 
their  harmonious  action  be  impaired,  the  normal  mechanism  of  labor  may 
be  disturbed,  and  dystocia  may  be  the  result.  The  cause  of  the  abnor- 
mal mechanism  may  be  in  any  one  of  these  three  factors  :  the  expelling 
force  may  be  insufficient  or  excessive;  the  foetus  itself  may  be  unusually 
large  or  small,  may  he  in  a  faulty  attitude  or  may  present  in  an  unfa- 
vorable iK>siticm ;  the  resistance  of  the  maternal  [Kissa^es  maybe  t(X) 
great  or  too  little.  It  is  obvious,  therefore,  that  in  tiie  management  of 
a  e:ise  of  dystocia  the  recognition  of  the  disturbing  cause  forms  the 
ba^is  of  rational  treatment,  and  should  precede  artificial  assistance. 

Dystocia  may  be  most  conveniently  described,  according  to  its  causation, 
in  three  sections,  as  follows  : 

1.  Anomalies  of  the  expellant  forces  : 
(a)  Excess — precipitate  labor. 

^6)  Deficiency — delayed  labor — inertia  uteri. 

(c)  Spasm  and  irregularity — rigid  os  and  cervix — tetanus  uteri. 

2.  Anomalies  of  the  passages  : 

A.  Hard  parts — pelvic  deformities. 

Influence  on  pregnancy  and  labor;  frequency. 
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Diagnosis — From  previous  history  and  physical  appeaiance* 
Fro  til  raecliaui«m  of  labor. 
From  beiid  moulding. 
From  physitial  examination — jjelvimetry. 
(a)  External  measurements. 
Ijj)  Internal  measurements. 
dassificatioD : 

Pelves — ^Normally  proportioned^  but  abnormal  in  size. 
With  anonmlies  of  size^  shape,  inclination. 
With  minor  developmental  jieculiaritjes. 
Antero-posteriorl}'  contracted. 
Obliquely  contracted. 
Transveraely  contracted. 
Compressed. 
Spon  dy  lolifith  etic. 

Distorted  by  iojuryj  tumors,  anchylosis  of  jointi. 
With  deformities  due  to  spinal  curvature. 
Individual  forms  particularly  studied;  relation  to  pregmiDc}"i 
labor. 
B*  Soft  parts  : 

Uterus — Developmental  anomalies* 
Atresia  of  cervix. 
Ripdtty  of  cervix. 
Impaction  of  cervix, 
Malposition. 
Sacculation. 
New  growths. 

Stenosis  aud  rigidity  of  vulva  and  vagina. 
Hematoma  vulvte. 
CEdcma  vulvte. 
Labial  abscess  and  cysta. 
Conditions  of  intestinea. 
Conditions  of  bladder. 
Tumors  and  swellings  of  various  tissueg, 
,  Anomalies  of  tlie  ftetus  : 
IMal position  of  the  bead. 
Occi  p  i  to-poste  rio  r  cases. 
Mai  presentations  : 

Face  J  bro\\%  jjelvic,  transveiBe. 
Prolapse  of  the  limbs. 
Anomalies  of  foetal  development: 
Shortness  of  cord. 
Unduly  ossifitid  skull. 
Ijarge  size  of  foetus. 
Death  of  fcetus. 

Enlargement  of  head  or  body  by  diaeaae. 
Plural  births. 
Monstrosities. 
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1.    ANOMALIES  OF  THE  EXPELLANT  FORGES. 

(a)  Excess — Precipitate  Labor. 

When  uterine  action  is  excessive  the  resistance  of  the  maternal  passages 
may  be  overcome  violently  or  rapidly,  and  then  labor  is  said  to  be  pre- 
eipUate.  The  posture  of  the  patient  has  an  important  influence  upon  the 
course  and  termination  of  such  cases.  In  the  dorsal  or  lateral  position 
the  pains  are  rarely  strong  enough  to  end  labor  so  rapidly  as  to  cause 
serious  damage;  but  if  ttie  patient  happens  to  be  standing,  walking, 
sitting,  or  souatting,  a  single  violent  pain  may  suffice  to  force  the  child 
completely  through  the  passages.  It  may  fall  to  tlie  floor  and  be  injured; 
the  cord  may  be  torn  asunder  and  the  placenta  may  be  dragged  from  its 
attachments,  or,  remaining  adherent,  may  pull  the  uterus  along  with  it, 
causing  inversion.  If  the  patient  happens  to  be  sitting  in  a  privy  or 
water-closet,  the  child  may  fall  into  the  cesspit  or  into  the  pan  of  the 
closet,  and  may  perish  before  assistance  can  be  procured.  Not  infre- 
quently the  mother  faints  from  shock  or  loss  of  blood,  or  she  may  become 
so  bewildered  and  frightened  that  she  does  not  realize  what  has  happened 
until  it  is  too  late  to  save  her  child.  Such  cases  sometimes  give  rise  to 
important  medico-legal  questions,  especially  when  the  child  is  illegiti- 
mate and  a  charge  of  infanticide  is  laid.  While  undoubtedly  it  must  be 
admitted  that  such  cases  of  sudden  delivery  do  happen  occasionally, 
nevertheless  it  is  very  exceptional  for  labor  to  be  so  nipid  that  the  patient 
has  no  warning  of  what  is  about  to  take  place  and  has  no  time  to  seek 
assistance.  As  a  rule,  the  first  stage  of  labor  is  more  or  less  normal  in 
such  cases,  and  it  is  only  in  the  second  stage  that  precipitancy  occurs. 
If  the  membranes  are  tough  and  the  amniotic  sac  descends  very  low 
before  rupturing,  then  the  sudden  gush  of  water  may  sweep  the  pre- 
senting part  violently  down  upon  the  perineum,  and  delivery  may  be 
completed  at  a  single  pain.  It  does  not  always  happen  that  precipitate 
labor  follows  excessive  uterine  action.  If  the  maternal  soft  parts  do  not 
yield  to  the  expellent  forces,  but  are  rather  provoked  thereby  to  greater 
resistance,  labor  may  be  delayed,  and  the  uterus  may  become  exhausted 
by  fruitless  efforts,  or  may  even  rupture.  Under  such  circumstances  the 
child  will  probably  perish,  the  placenta  being  compressed  and  the  f(ptal 
circulation  deranged  by  the  prolouged  uterine  contraction. 

Causes.  The  chief  predisposing  causes  are  (1)  an  undue  excitabilty  of 
the  sensory  nerves  of  the  uterine  mus(jle,  which  frequently  exists  in  ner- 
vous excitable  women,'  and  (2)  previous  inflammatory  conditions  of  the 
uterus,  such  as  an  old  endometritis.  Debilitating  conditions  which  relax 
the  tone  of  the  pelvic  floor  favor  precipitate  labor  by  diminishing  the 
resistance  which  is  to  be  overcome.  I)ysnienorrha?a,  oblique  presenta- 
tions, pneumonia,  and  zymotic  diseases  (especially  variola  and  scarlatina), 

>  Dr.  Routh  recently  reported  to  the  London  Obstetrical  Society  a  case  of  labor  in  a  woman  anflfer' 
log  from  complete  paraplet^ia  (traumatic)  below  the  level  of  the  sixth  dorsal  vertebra.  The  only 
Knaation  which  the  patient  felt  during  a  pain  was  a  tight  feeling  at  the  epigastrium,  causing  her  to 
bold  her  breath.  Dr.  Routh  concludes  that  the  act  of  parturition  is  tartly  automatic  and  partly 
reflex,  and  thinks  that  direct  communication  by  means  of  the  8yin|»athetic  between  the  utenm  anil 
the  lumbar  enlargement  is  essential  to  the  regular  and  co-ordinate  contraction  and  retraction  of  the 
Qtenis  during  labor.  If  this  view  be  correct,  it  is  obvious  how  powerfully  uterine  action  may  be 
Inflneoced  by  causes  acting  through  the  sympathetic,  and  how  frequently  the  true  cause  of  abnormal 
oteiine  action  may  be  found  in  derangements  of  the  nervous  system. 
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mfiy  be  mr-ntionetl  al^^o  as>  predisposing  onuses.  Fear,  anxiety,  ami  |>f»i 
erf  111  emotions  are  said  to  increJise  the  force  of  uterine  eontmctiou!?,  lie 
it  is  probable  that  their  actioD  is  not  constant,  and  that  undue  ext.'r 
on  tlie  part  of  the  jmtient,  such  ag  walking,  is  usually  the  exdting  t^aiiJK 

Sequelae.  The  most  important  immediate  con^etiuenees  of  prtcijMtal 
labor  are  lacerations  of  the  vagina,  vulva^  and  perineum,  partial  c*r  wi 
plete  separation  of  the  placenta,  hemorrhage,  inversion  of  the  iit< 
and  delayed  expulsion  of  the  phieenta*  Violent  contractioo  of  llie  nt^rii 
muscle  is  apt  to  be  followed  by  relaxation  and  atoiiy^  and  ljemorrha( 
may  i*esult*  In  the  yiuerperiuin  ako  many  troiibli^  may  arise,  mifh  j 
oidenia,  retention  of  nrine,  heniorrljago,  and  septieienila,  Yiolent  ^mi 
ia;r  efforts  in  rare  eases  have  prmlueed  emphysema  of  the  tJ>roat»  Deil( 
and  cliest  from  slight  lesions  of  the  trachea  or  bronchi;  but  this  osiiallj 
disappears  in  a  few  days  without  treatment* 

The  facial  mortality  is  greater  than  in  normal  labor.    The  ehlld'ij  ha 
may  be  injured  by  being  driven  forcibly  against  the  promontory  of  ' 
iacrurn,  and  the  cranial  E>ones  may  be  farrowed  or  even  fraeUufd.    Tli 
child  may  be  asphyxiated  by  undue  compression  of  the  foetal  b^d  *jni 
the  cord  or  placental  site.     It  may  l>e  injured  by  falling  violent ly  iip 
the  floorj  or  it  may  ]>erish  by  dropping  into  a  ce*?spit  or  watcr-cltmt 

Treatment,     If  a  previous  labor  has  l>een  precipitate^  or  if  thp  ntmB 
action  is  manifestly  excessive  or  violent,  the  patient  slum  hi  not  IwaliuiAii 
to  stand  or  walk  about,  or  to  wit  npon  the  closet,  es|x*eialty  during  !* 
second  stage  of  lal>or,  but  should  be  kept  in  bed  and  made  to  lie  m  tier 
side-     To  moderate  the  violence  of  the  painsj  a  dose  of  chkn-nl  (gnk  3 
to  xsx)  may  be  given,  or  a  hypodermic  injection  of  morphia  (gr*J\  or  I 
few  whiffs  of  chloroform  may  be  administered  at  the  heginniagof  eacf 
pain*    The  patient  should  be  made  to  pant  during  her  pains,  and  fiboitW 
not  be  allowed  to  hold  her  hrcatli  or  bear  down,    ki-ome  autliorities  advii* 
rupturing  tlie   mend>rancs   before   the  os   is  folly  dilattnl.     Wliru  ttu^ 
jmins  of  the  first  stage  c-ause  great  su  fie  ring,  some  writers  recommi^a 
painting  the  cervix  with  a  solution  of  cocaine  (4*10  per  tvnt.j.    Diinnj 
delivery  eare  should   be  taken  lu  protect  the  [H^rincnm,  the  head  Ininis 
held  back  and  preventetl  fnnn  riescending  too  nipidly.     Snueautliorifii^ 
advise  the  application  of  tbn^eps  in  order  to  give  greater  eimtn>l  *«\t;f 
the  dead  and  prevent  its  ttm  raf>i(l  d<^scent  and  expulsioin     ( Idnmf^ifT* 
is  invabiable  at  tliis  stage,     <Treat  C4ire  j^hynld  be  taken  in  tlic  mmAf 
ment  of  the  third  stage  of  labor ;  jdcnty  of  time  should  he  given 
the  placenta  to  separate,  and  the  uterus  should  be   kept  under  cfmtn 
for  some  time  after   llie  placenta  has  been  exjx^lhd,  in  onler  to  ^^^^^ 
against  subsequent  relaxation-     If  tlie  uterus  does  not  cnntmet  wilt 
if  it  shows  a  tendency   tt>  relax,  a  copious  hot   intm-uterine  iW\^^ 
should   be  given,  followed  by  a  hy}^>odermie  injection  of  ergot,    1"*^ 
physician  should  not  leave  his  patient  nntil  he  is  sati^fiHl  timi  tnt 
uterus  is  well   contracted,  and    that    there    is    no   further  diingtr  ^ 
hemorrhage. 

(&)  DEFICTE^'CY — Delayeb  Labor — I^'ertia  Utert, 

When  the  uterine  action  is  insufficient  to  overcome  tJie  resiptanct" 
the  parturient  catml  labor  is  delayed^  and  the  pains  are  said  to  Ix'  '^^ 
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The  weakness  of  labor-pains  is  relative.  Pains  which  would  be  strong 
enough  for  the  first  stage  may  be  inadequate  for  the  second  stage.  Pains 
which  would  be  normal  and  efficient  if  the  resistance  were  slight,  may 
l>e  inadequate,  and,  therefore,  abnormal  when  the  resistance  is  great. 
The  true  test  of  the  weakness  and  inefficiency  of  labor-pains  on  the  one 
hand,  or  of  their  strength  and  efficiency  on  the  other,  is  the  advance  of 
labor ;  whenever  they  are  too  short  or  too  feeble  to  secure  the  normal 
progress  of  labor,  they  are  iceaL  Mere  sluggishness  of  uterine  action, 
however,  is  not  to  l)e  confounded  with  weakness.  Sluggish  pains  recur 
at  abnormally  long  intervals,  yet  they  may  be  strong  and  efficient  never- 
theless. In  estimating  the  character  of  the  pains  three  qualities  should 
be  considered:  (1)  their  length,  (2)  strength,  and  (3)  their  frequency. 

Causes.  The  cause  of  deficient  uterine  action  may  be  either  in  the 
uterus  itself  or  in  some  other  organ.  There  may  be  some  congenital 
malformation,  as  the  uterus  bicornis,  or  the  uterine  muscle  may  have 
been  weakened  by  previous  inflamraatiou,  by  menorrhagia,  by  repeated 
abortions,  or  by  too  frequent  childbearing.  Its  fibres  may  be  so  stretched 
that  they  cannot  contract  efficiently,  as  in  multiple  gestation  or  hydram- 
nios.  There  may  be  malpresentation,  or  too  early  rupture  of  the  mem- 
branes, or  a  faulty  attachment  of  the  placenta,  as  in  placenta  pnevia. 
New  growths  in  the  uterine  wall,  as  myomata  ;  displacements  of  the 
uterus,  as  prolapsus ;  or  deviations  in  it-*  axis,  may  all  cause  inertia. 
Uterine  weakness  in  the  third  stage  frequently  occurs  in  precipitate  labor; 
and,  on  the  other  hand,  it  is  very  likely  to  follow  a  prolonged  and  painful 
first  and  second  stage. 

Very  often  the  cause  of  weak  uterine  action  must  be  sought  elsewhere. 
A  distended  bladder  or  rectum,  a  dilated  stomach  or  intestine,  may  so 
alter  the  position  and  axis  of  the  utenis  as  to  make  its  contractions  pain- 
ful and  inefficient.  Sometimes  the  patient  does  not  use  her  abdominal 
muscles  properly  and  the  uterus  is  unable  to  overcome  the  resistance  of 
the  parturient  canal  unaided.  The  physical  strength  of  a  patient  is  not 
always  a  correct  index  of  the  expulsive  power  of  her  uterus  or  of  the 
ease  of  her  labor;  much  depends  upon  her  fortitude  and  pluck  and  the 
intelligent  use  of  her  voluntary  muscles.  AVeak,  delicate  women  (e,  g., 
consumptives)  frequently  have  strong  pains  and  easy  labors,  while  robust, 
powerful  women  are  often  disappointing  by  reason  of  their  weak  pains 
and  tedious  labors. 

Long  residence  in  tropical  climates  tends  to  cause  uterine  inertia, 
European  women  in  India  suffer  from  menorrhagia,  uterine  inertia,  and 
post-partum  hemorrhage.  A  luxurious  and  enervating  life  predisposes 
to  inertia.  Age  has  also  a  certain  influence;  in  young  primijmra)  the 
pains  are  apt  to  be  imperfect  and  irregular.  Mental  conditions,  such  as 
grief,  excitement,  and  depression,  often  weaken  the  force  of  the  uterine 
contractions. 

Ssrmptoms.  The  symptoms  depend  upon  the  stage  of  labor.  If  the 
membranes  are  unruptured  and  weakness  manifests  itself  during  the  first 
stage,  the  pains  are  short,  the  cervix  dilates  very  slowly,  the  bag  of  mem- 
branes does  not  feel  tense  or  press  down  into  the  cervix  during  a  contrac- 
tion, the  presenting  part  descends  but  slightly  witli  each  pain,  and  may 
be  pushed  back  easily  with  the  oxamininsf  finger.  Tf  the  nienil)r:inos  rupt- 
ure early,  the  presenting  part  advances  slowly  or  not  at  all.     The  cliief 
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indiaition,  therefore^  of  deficient  uterine  action  jd  the  first  sUng^  h  del 
or  arrest  of  labor  from  ira perfect  dilatation  of  the  cervix-    Constiltjtim 
Bymptom^  (elevation  of  teinix^mturej  pulse,  and  ne^piratiari)  do  tint  u^k 
ally  appear  uuless  the  dt;lay  is  very  prolooged*     In  the  m^vtmd  ^T;j|;T 
the  symptoniii  are  ehielly  tht^se  of  pi-essure.     If  the  pre^seutiuL'  pirt  k 
arrested  l>ut  not  impacted,  the  pressure  symptoms  may  not  lie  proiiwuiic<d: 
but  if  impaction  occur,  the  vagina  soon  becomcB  hot,  dry,  swollen^  ami 
tender,  the  external  genitals  i^well,  and  there  may  be  cramps  iit  tlie  \v^ 
and  cutting  paius  in  the  back,  loins,  and  abdomen.     After  a  tiiue  lnju- 
.stitutional  symptoms  develop,  the  pulse,  tem|x*rature,  and  respiralioi 
rise,  the  tongue  becomes  furred  and  dry,  nausea  and  vomi ling  may  cjctuFiJ 
the  countenance  becomes  anxious,  the  face  swollen,  the  patient  re&tl 
and  if  slie  l>o  not  promptly  relieved,  low  muttering  delirium  8uperv< 
and  death  ensues  with  symptoms  of  pruibund  exhaustion.    It  is  remark- 
aliie  witli  what  TU|)idity  nervous  exhaustion   takes  place  when  strm 
ulerine  contractions  are  luiable  to  overcome  the  refiistanee  of  the  hirib 
canaU     The  fietuSj  totj,  shows  Bigus  of  distress ;  its  movements  Wniin? 
violent,  the  fu-tal  heart- beat  increases  and  then  rapidly  dccreaa^s  ia  fn> 
queney,  and  finally  death  occurs  from  asphyxia. 

Sometimes  the  uterine  weakness  is  not  general,  but  Is  confined  Uyi 
fundus,  the  phieental  site,  or  a  portion  of  the  anterior  or  fnisterior  \n\\. 
If  tlie  weakness  is  in  the  fundus,  labor  is  tisually  slow  ;  if  in  tho  anktior 
or  posterior  wall*  the  weakened   |K»rtion  bulges,  ami  rupture  naiy  take    r 
place ;  if  near  the  placental  site,  there  may  be  deticient  contractmu  an^H 
retraetiim  during  the  thinl  stage,  and  the  placenta  may  be  rctiiiaed|Of^ 
heniurrliage  may  occur. 

Care  shuidil  lie  taken  to  distinguish  between  a  powerless  ntt^nL'i  aii<l 
tetanicalty  i^(Mitructed  uterus.     In  both  cases  labor  is  arre-sted  onldiw 
but  in  tiie  latter  case  the  condition  is  more  serious.     The  nti-rus  retnid 
ing  about  the  f<Btus  Ix^comc^s  unevenly  pressed  about  the  limbs  aadb 
of  the  child,  and  certain  portions  of  its  walls  l>eeoming  inten!*ely 
gesteil  and  thinned  out  may  rupture  or  slough  subsei|U<*rj{ly,     The  if' 
nic  uterus  i?^  known  by  its  constantly  hard  and  bmird-like  feel;  i^wli 
eontlition  should  not  be  ascribed  to  inertia  nteri. 

The  effects  of  deficient  uterine  action  upon  the  third  stage  of  laltorare 
im{K)rtant.  The  uterus  may  have  acted  well  during  the  first  and  &Ltuuil 
stages,  but  may  have  become  so  exhausted  that  it  cannot  contmct  an 
retract  satisfactorily  during  the  third  stage.  Occasionally  the  >^eaiim 
in  the  third  stage  is  only  the  continuation  of  weakness  in  tlie  first  ai 
Bec(uid  stages.  Good  uterine  conti^ction  is  essential  tu  the  propf  «t| 
ration  and  expulsion  of  the  plaecnta;  hence  when  the  pains  are  infrcHjiu* 
and  weak,  the  placenta  is  a[>t  to  remain  partially  or  wholly  adhercBlia' 
in  the  former  case  hemorrhage  oocnrs.  After  separation  hus  taken  pla 
ft  weak  uterus  may  be  unable  to  expel  the  placenta  and  membraiiej?  fru 
its  cavity,  and  eveii  after  they  have  come  away  it  may  tend  to  rehaHf 
permit  free  hemorrhage  or  the  formation  of  a  large  clot. 

IHagnosis.  Tlic  diagnosis  is  made  by  making  a  vaginal  examinatjou 
during  a  pain  and  by  palpating  the  abdomen  externally.  In  tlje  fif?^ 
stage  of  labor^  if  the  bag  of  membranes  does  not  bec*ome  tenst*,  and  tlie 
presenting  part  docs  not  tlcsceiid  during  a  pain,  if  the  cervix  does  D«»t 
dilate  and  labor  does  not  advance^  the  utarine  action  is  inefiieiffit 


ANOMALIES  OF  THE  MECHANISM,  415 

in  the  second  stage  the  presenting  part  becomes  arrested  or  impacted,  if 
the  maternal  passives  become  dry,  swollen,  and  tender,  and  especially  if 
constitutional  symptoms  supervene,  it  is  safe  to  conclude  that  the  expel- 
lant  forces  are  unable  to  overcome  the  resistance  of  the  parturient  canal. 
By  palpating  the  abdomen  it  may  be  ascertained  how  frequent  and  strong 
the  pains  are,  and  whether  there  is  any  deviation  in  the  axis  of  the 
uterus,  or  whether  a  distended  bladder  is  interfering  with  uterine  action. 
In  doubtful  cases  the  condition  of  the  thoracic  and  abdominal  viscera 
should  be  ascertained. 

Ptogno8i8.  The  prognosis  depends  upon  the  stage  of  labor,  the  degree 
of  weakness  and  its  cause.  In  the  first  stage,  \i  the  membranes  are 
unruptured  there  is  usually  very  little  danger  for  either  mother  or  child; 
but  iJF  the  membranes  have  been  long  ruptured  the  life  of  the  foetus  may 
be  imperilled.  In  the  second  stage  there  may  be  danger  for  mother  and 
child  if  labor  be  too  much  prolonged.  According  to  some  authorities, 
delivery  cannot  be  delayed  safely  beyond  seven  or  eight  hours  after  rup- 
ture of  the  membranes.  No  such  hard-and-fast  rule  can  be  laid  down, 
since  in  some  cases  a  long  delay  may  be  harmless,  while  in  others  a  com- 
paratively short  delay  may  entail  serious  consequences.  The  condition 
of  the  mother  and  child  should  be  watched  carefully  in  all  cases  of 
delayed  labor.  A  slowing  foetal  heart  foreshadows  danger  to  the  child, 
while  local  oedema  and  a  rising  pulse  and  temperature  are  maternal 
danger-signals  which  should  not  be  disregarded.  As  a  general  rule,  the 
longer  the  delay  the  worse  is  the  prognosis  for  both  mother  and  child. 
The  prognosis  is  usually  better  in  multipane  than  in  primipane,  and 
l>etter  in  partial  than  in  total  uterine  weakness.  Atony  of  the 
placental  site  and  general  atony  of  the  uterus  in  the  third  stage  are 
serious  conditions,  for  they  may  lead  to  violent  or  uncontrollable 
hemorrhage. 

Treatment.  The  treatment  varies  according  to  the  stage  of  labor,  the 
caase  of  inertia  and  its  extent.  The  room  should  Ihj  kept  cool,  since 
heat  favors  uterine  weakness.  Visitors  should  be  excluded  and  tlie 
patient  kept  free  from  excitement.  If  the  cause  of  inertia  can  be  ascer- 
tained, it  should  be  removed  if  possible;  a  distended  bladder  or  rectum 
should  be  emptied,  a  deflected  uterine  axis  straightened.  In  the  first 
stage  of  labor,  if  the  membranes  are  unru])tured  and  the  patient  is 
exhausted,  no  attempt  should  be  made  to  excite  uterine  action,  but  rest 
and  sleep  should  be  secured  by  means  of  chloral,  grs.  xx,  repeated  if 
necessary,  or  a  hypodermic  of  morphia,  gr.  \  to  J.  Chloral  is  generally 
preferable  to  morpnia,  because  it  does  not  arrest  the  progress  of  labor. 
Opium  is  apt  to  stop  or  weaken  the  pains,  and  should  be  used  only  when 
the  suffering  is  too  great  to  be  relieved  by  cliloral.  Chloral  and  opium 
may  be  combined  sometimes  with  advantage  ;  a  very  good  draught  is : 

Chloral,  hydrat prs  xx; 

Lip.  op,  8ed.  (Battley) IITx  : 

Syr.  aurant r>«j : 

Aq.  atl Sj.-M. 

Antipyrine  is  sometimes  useful  wlien  the  pain  is  mainly  neuralgic  in 
character.  At  the  same  time  broth,  hot  milk,  gnicl,  or  some  other 
nutritious  assimilable  food  should  be  given  to  maintain  the  patient's 
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Btrength,  After  a  few  houi^*  rest  strong  uterine  actioD  geoemUy  see^t  ti 
and  labor  proc<;iitls  normal Ij,  If  the  membranes  havf  l>c-en  long  raptUfHi 
and  furtbtT  <lelay  seem^  inadvisable  or  dangerous,  coffee,  brotJ^  \n 
may  be  administered,  and  attemjits  made  to  Inerease  the  jxjhti 
rine  contractions.  Quinine  is  sonietiniei^  of  great  value,  but  it  whim  U 
given  in  large  doses  t(»  ha  effectual— not  less  than  tiftoeii  gmiiis^  sboold 
be  given  in  two  powders  or  cachetsj  within  the  space  of  half  ati  hour, 
Strvchnine  hypodemiieally  (gr,  ^  to  7^^)  is  very  often  ujsef n I,  especial I5 
if  the  heart's  action  is  weak,  Loc^illyj  a  eopiou.*  hot  vaginal  tiomlie 
(3  to  4  quarts  of  lK>ih:'d  water  at  a  temperature  of  105^  to  110'  F:i 
may  be  given  every  hour  or  two.  Goocl  rej^nltj^  have  been  repritd 
from  the  iutroiluclion  of  a  soft  bougie  into  tlie  uteruji,  as  in  Kniti*e'?j 
metliwl  of  iiiduoing  labor.  Orj  the  Continent  a  favorite  mHlud  in  m 
pass  a  rubber  bag  (colpeurynter)  into  the  vagina  and  then  immi  it 
slowly  with  water  or  air.  The  Cliampetier  de  Ril>es  bag,  iuirtKlucrJ 
into  the  uterus,  is  very  ueefnl  for  this  purpose,  and  sometime*!  ekneci 
the  character  of  the  piuns  remarkably.  Hot  fomentations  to  the  fmm 
are  employed  Kimietinies  to  excite  or  increase  uterine  action. 

It  is  the  cnstoni  w^ith  some  pnietitioners  to  rupttire  the  mcmhrnni^ 
early  in  the  first  stagt^s  of  the  labor  for  the  purpoRc  of  hii*i**t3itij^ 
delivery^  Such  practice  is  not  only  harnifnl,  but  nrtually  tenuis  hi  \mr 
long  rather  than  shorten  lal)or,  espcially  wlien  ntt^ine  action  lnv\m^ 
to  be  weak.  As  a  rulcy  the  membranes  ;?hould  be  presen'etl  iaUit'i  a* 
long  aa  possible,  or  at  least  until  dilatation  of  the  cervix  is  nearly  wnj- 
plete.  When,  however,  the  nteru.^  is  overdigtended,  as  in  hydra.mmo»j 
and  the  contractions  arc  weakened  thereby,  it  is  advit^ible  to  ruptun^  the 
membrHues,  even  though  the  os  is  only  partially  dilated^  in  oitler  that 
the  tension  may  be  relieved  and  uterine  action  stimulated. 

In  the  second  stage,  when  further  delay  is  likely  to  be  injurious,  labor 
should  be  terminated  as  soon  as  possible*  When  delay  is  due  to  weak 
muscular  action,  or  to  some  deviation  in  the  uterine  axis,  a  ehaact'vf 
posture  often  produces  the  happiest  results.  If  there  is  excessive  n^t 
obliquity  the  jiatient  should  be  made  to  lie  on  the  left  sidej  if  iUm^ 
ante  version  from  lax  abdominal  walls,  a  binder  should  be  appli*'*!  md 
the  patient  should  lie  on  the  back.  Sometimes  uterine  action  may  k 
stimulated  very  satisfactorily  by  changing  the  patient  from  the  lateral  ^ 
the  dorsal  position  and  raising  the  shoulders  till  she  is  sitting  alro^'i^t 
uprightj  or  oy  causing  her  to  get  out  of  bed  and  w^alk  about,  or  stand  or 
sit  for  a  time. 

Manual  pressure  applied  to  the  fundus  through  tlie  abdominal  waD  i* 
a  valuable  means  of  intenatfying  feeble  pains  and  prolonging  djeir  effi- 
ciency. The  patient  should  lie  in  the  dorsal  position,  and  preseiiP^ 
should  be  made  during  a  pain  10  tlie  axis  of  the  brim,  much  in  the  dame 
way  as  in  the  Cred6  method  of  expree^^ing  the  placenta.  Schmitltjft 
Moscow,  places  the  patient  in  the  extreme  lithotomy  position  durinj^this 
mauipulation.  Roughness  should  be  avoided^  and  r-are  shmdd  be  tikeo 
not  tp  comi>res«  or  injure  the  ovaries. 

Recently  the  use  of  ergot  has  been  warmly  recommended  to  iacrea^ 
the  force  of  the  pains  in  the  second  stage  of  labor.  It  is  possible  thftt 
such  practice  may  be  serviceable  in  exceptional  cases,  but  ergot  is  inore 
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ilaiigerous  before  the  birth  of  the  child,  and  its  use  cannot  be 
iQommended  unless  for  some  special  indication.  It  should  be  given 
intiously,  a  dose  of  "ix  to  xv  of  the  fluid  extract  hourly  for  two  or 
bree  hours  usually  being  sufficient. 

Operative  interference  (forceps,  version,  etc.)  may  be  required  to  ter- 
ninate  labor.  Xo  doubt  much  harm  may  be  done  by  the  rash  and  indis- 
nminate  use  of  forceps;  but  it  is  possible  to  err  in  the  other  extreme; 
iideed,  it  is  quite  likely  that  more  lives  have  been  lost  and  more  serious 
injury  has  been  done  by  deferring  the  use  of  forceps  too  long  in  linger- 
HBf  labor  than  by  operating  too  early. 

[c)  Spasm  and  luRErjuLARiTv — Rigid  Os  and  Cervix — Tetanus 

Uteri. 

The  uterine  contractions  may  be  abnormally  painful,  and  whether 
jtrong  or  weak  they  may  be  faulty  in  direction,  duration,  or  effect. 
5ach  spasmodic  contractions  may  be  general  or  partial,  and  although 
rkmic  at  first,  they  soon  tend  to  become  tonic.  The  so-called  tetanus 
iteri  is  a  condition  of  general  tonic  contraction. 

Causes.  A  uterus  rendered  irritable  by  previous  endometritis  may  tiike 
n  spasmodic  action  after  premature  rupturc  of  the  membranes,  especi- 
illyif  there  is  malpresentation  or  impaction,  or  if  there  is  undue  resist- 
moe,  as  in  i)elvic  deformity.  The  tendency  to  spasmodic  action  is 
increased  by  too  early  use  of  ergot,  by  repeated  vaginal  examinations, 
or  by  rough  manipulations,  as  in  attempts  to  dilate  the  cervix  forcibly 
or  to  deliver  by  forcei)S  or  version  through  a  partially  dilated  cervix. 
Id  the  third  stage  of  labor,  attempts  to  deliver  the  placenta  by  traction 
upon  tlie  cord  may  cause  a  similar  condition.  When  the  s])asmodi(' 
action  dws  not  involve  the  whole  uterus  the  structures  most  commouly 
affected  are  the  circular  fibres  around  the  external  aud  internal  os  and 
the  orifices  of  the  Fallopain  tubes,  and  then  a  sort  of  spasmodic  stricture 
it*  pnxluced.  Stricture  and  tetanus  uteri  (lifter  only  in  deirreo  ;  tlic 
tonmr  readily  passes  into  tlie  latter,  lollowed  by  marked  eonstitutioiiMl 
'lisiurbiniee,  if  the  spasm  be  not  j>romj>tly  n'lievcd.  Spasmodic  con- 
traction (if  the  internal  os  may  delay  labor;  a  similar  cftcct  may  he 
priKhu'cd  by  the  undue  contraction  ot*  BaudlV  i-jn^  (c(>ntraction-rini:  >, 
'■<Miunonly  (*allcd  hoftr-^/hisH  cntifracfinn  of  the  uterus.'  '^Die  disturb- 
ancisiii  the  course  of  labor  caused  by  tliis  s])asmodic  constriction  vary 
«<'<'«^r(linir  to  the  position  of  the  fcetus  in  utero,  the  dei»ree  of  nterin<' 
'^''tivity,  and  the  am(»unt  tA'  constriction  catised  by  the  rin<r.  1  he  con- 
*trictiiinr  fibres  prevent  the  d<'s<M'nt  of  the  f(etal  ])arts  which  are  MlK>ve 
'"•m  into  the  lo\v(»r  uterine  segment,  and  this  holdinir  back  of  the  fo^tu^ 
*ft'V('Mts  the  a<lvance  of  the  parts  which  are  already  below  the  riuL"".     As 

^•>ult  of  thi^  obstacle*  to  descent  the  ]>r(>L^res>  ol'  labor  is  retarded  <>r 
»*^ste<l  altojrether. 

Diagnosis.  If  the  fibres  of  the  os  an<l  c<'rvi\  i\ro  chiefly  inv(»lvcd,  the 
*  i>  sensitive  to  totich  an<l  feels  to  xhr.  exMmininu'  tinucr  like  a  ten>ely 
etched  riu<r ;  it   may  renuiin  unchanir<'<l  for  hours  in  spite  of  -trnni:* 

'  *oiiif  u  rilrr*  inaintnln  that  hour-i;ln>s  contrnctiMTi  i«i  cjiu-'d  1»\  lli<-  -pM'-iinMlic  (■•■h*:  •■•  <>:i 
n  Uii'l  «.l  I  irruliir  lil»n*  \n  IIk'  iitfHnr  Ixxly  alM>\c  tlir  Itvt  1  of  r.aiiiir-  riii:;. 
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Til 


ntrritie  actiuu 

cullwl  the  whip-cot't}  us 


d  OS  cuu'^im]  by  Kpasnicidic  action  is  sfiniefTmw 
it  iri   iisimliy  found  in    nervon?^  wmneiu    Tic 
a'dvmfdfm^iQ?^  is^  caused  bv  priilongt'd  pressure  of  the  hard  liead  against  nu 
imperfecil y  dihitixl  us.     It  CK-t^ui-ri  genemlly  after  t«M>  early  rnptun^  of  tbe 
iiienibnines-     Tliewe  tV»niis  of  rigid  oh  nnist  be  distingui.shed  frnm  tk ; 
nniiiuf/htmcs  Ol^,   wliicli   U   oausetl   by  an   excessive  amount  of  fibnrtis 
lis?^ue  in   tb*i  rurvix  imtl   os.     Tins  i?^  found  in  women  wifh  imL^iiliwt 
ix'lvi^-,  or  with  ]uv>cideiiliu  uteri,  friction  ejui-^ing  an  iiicreiu?e  uf  libmib 
ti?4stie.     The   UiWvv  uterine  segment  and  the  eervix  may  tbiii  out  «iid 
Ijocome  gtretchml  o\*cr  the  pix^senting  port,  yet  the  o^  dne«  not  yicli 
When  there  i^  geuei*al  tonic  spa^ni  the  nterus  doe,s  not  relax,  but  renmm 
in  a  state  of  eoutiiuious  coiitraetion,  and  tbroujrh  the  a^Klomiml  nil  , 
feeb  as  hard  as  a  biuird.     If  it  becomes  moulded  about  the  beiitl,ellMm>, 
and  knees  of  the  fo-tus,  ancl  asftumej*  an  in-egular  contour,  tlv*  iiitiisir'^ 
Ui-hl  ^rijrped  in  the  8i>asmtxlic  clutch  of  the  uterine  fibn??,  and  Mmrk 
arn>ted. 

FrognQsia*  The  prognosis  13  more  favorable  for  mother  and  child  in 
.stricture  than  in  tctanui?  uteri.  In  the  latter  the  placental  eirciilatifMi 
is?*eriously  disturbed  and  the  child  is  apt  to  perish  soon  fnmi  a.^p!iyili 
After  a  time  the  uterns  becomes  so  unevenly  tliiuned  and  strettW  thai 
it  is  likely  to  rupture  or  to  he  injurcKl  and  lacerated  during  aitempti«l^> 
effect  deli  very » 

Treatment  Wheuever  spasmodic  action  of  the  nteruj^  exists,  even  111 
slight  degree,  frequent  vaginal  examinations  and  rough  manipalati<i«s 
should  be  avoided  and  ergot  ehonhl  not  be  giveu.  In  mild  tmseg  andia 
the  early  stiiges  genei"ally,  spasm  may  be  relieved  by  the  iuteraal  atljub- 
istration  of  chloral  (gr.  xx,  not  more  than  three  doses  Iwing  i;ivcn)»t>rbj 
a  hypodermic  iujectiou  of  morphia*  Lof^lly  much  relief  isobtaindbvi 
hot  sitz  bath  and  copious  hot  vugi nal  douches.  If  these  measu res  fail,  Mo- 
n>form  should  be  administered  at  once  and  ccmtiuued  till  spasm  is  relip^tfl. 
Unless  iu  cases  of  extreme  urgency,  delivery  by  foreeji*!  or  versirm  ^hM 
not  be  attempted  until  the  os  has  become  well  dilated  and  uterine  s^i^ 
has  relaxed,  otliervvise  so  much  force  may  lie  required  to  effect  deHv<*jT»* 
that  serious  injury  may  be  done  to  both  mother  ami  child.  If  thetj^i* 
rigid  and  operation  is  urgently  demanded,  manual  dilatation  underftil'^* 
roform  sbonkl  be  tiied,  (»ra  Ghampeticr  de  Ribcs  bag  may  h&  usetl;  if  lh(^ 
nieiisures  fail,  mnltiple  incisions  should  be  made  in  the  os.  When  tbe 
child  is  deadj  or  cannot  be  delivered  alive,  emhryf>tomy  slioulfl  It**  p'^ 
formed.  In  extreme  cases  Cesarean  section  may  i>e  reqnirt^d,  IjhI^^ 
no  circuni stances  is  it  wise  to  resort  to  accQuchemeni  jhrcS  in  sudi  c*^ 
Under  pmper  managementj  tetanus  uteri  should  not  l>e  allowed  to  de- 
velop. Even  aft^r  delivery  has  been  effected  all  danger  is  not  m'pr: 
!ht>  piaccnta  maybe  reUuucd  jnid  the  patient  may  recjuiiH?  to  hcMla^[>l5 
ana^tfieti/>tHl  before  it  can  be  extnietcd  ;  severe  Ijruisinir  and  lut'^nition 
nuiy  have  taken  place^  and  the  pitient  may  suffer  guli:?e(pif  ntiv  Ifi^w' 
prestiurc-fisttila^j  pelvic  exudations  and  inflammations,  or  fr<«n  pt'P*'' 
ca?mta. 

Some  obstetricians  rejM>rt  considerable  success  in  the  trentinent  of  ri^" 
o^  wiib  the  ok'  of  cocaine  a!id  atropine.  TIjc  os  is  painted  Mith  a  2-4  i^J 
cent*  "-olution  of  cocaine,  or  a  cocaine  suppository  is  placed  iu  the  t-ervt* 
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il  canal,  or  a  hypodermic  injection  of  atropine  (gr.  ■^)  is  made  into  the 
ligid  cervix. 

Some  writers  describe  a  variety  of  cervical  spasm  in  which  the  cervix 
eontncts  tightly  about  the  neck  of  the  child  after  the  head  has  passed. 
Dus  condition,  however,  seems  to  be  an  elastic  rather  than  a  spasmodic 
eonftnction  of  the  cervix,  which  continues  if  the  shoulders  are  very  large 
iiid  the  uterus  is  lacking  in  expulsive  power.  In  most  cases  it  may 
be  overcome  readily  by  stretching  the  contracting  ring  with  the  fingers 
while  strong  downward  pressure  is  made  upon  the  fundus. 


CHAPTER   XX, 

ANOMALIES    OF  THE  MECHAXISM.— Ooxnuum 
2,    AHOMAUES  OF  THE  PASSAGES. 

A.  Hard  Parts— Pelvic  Deformities. 

Undee  this  heading  are  included  all  variations  from  tbe  normiil  typ 
uf  bony  pelvis,  riie  j^^reiit  majority  of  tlieso  anomalies  arc  of  the  mintr 
of  oontractionsj  which  make  labor  a  ditficult  or  dangenjii.^  ivmcttsi-  Ut 
the  mother,  the  child,  or  for  both,  and  which  generally  call  for  si^uie  form 
of  artificial  delivery.  The  jwlvis  may  be  contracted  iu  any  or  all  of  it^ 
diameterj^,  but  as  the  most  serionM  forms  arc  those  in  whidi  the  brim  i* 
affected  J  it  is  very  common  to  use  tbe  term  **  contracted! '  *  as  rofm 
these  alone.  In  such  a  sense  it  is  employed  in  thia  chapter,  units- 
wise  indicated. 

Contracted  pelves  may  iiifliience  the  position  of  the  uteriii^  during 
pregnancy.  Thus,  in  the  earlj  months  marked  oontmetion  of  the  pelvif 
inlet  may  cause  the  growing  organ  to  become  ret  averted,  a  comlilnm 
which  may  be  followed  by  incarceration  iu  the  pelvi.^.  In  the  btf 
months  the  uteru:?  is  higher  tliiin  normal,  the  fcetal  head  not  bcin;,^  able 
to  si[ik  within  the  pelvic  eavity.  The  aWomen  is  rendered  unduly  imm- 
inent ;  |>endnlous  belly  is  often  marked;  the  long  ajcisuf  the  nteras  heine: 
directed  forward  or  to  one  or  the  other  side. 

Contracted  pelves  also  influence  the  presentation  and  position  of  tb*' 
foetns^  malpresentations  and  malpositions  being  about  three  times  si^-' f^- 
queut  as  in  noruial  pelves.  Thus  a  vertex  preseutiitiou  may  \*e  cliau]?^ 
to  a  brow;  face,  or  transverse.  When  the  breech  pre«<?nts  the  koec^i^r 
feet  are  apt  to  descend.  The  cord  is  also  apt  to  prolapse  intn  tbe  Im^T 
pole  of  the  uterus*  Tliese  mal conditions  are  f^ivored  by  nuiltjpriEv^ 
owing  to  the  increased  relaxation  of  the  uterine  and  abdominal  walls 

But  it  is  in  labor  that  the  most  marketl  effeeta  of  contacted  plv»> 
are  seen.  At  the  beginning  of  the  first  stage  the  preseutiiiir  prt  i^ 
higher  than  in  the  normal  condition^,  and  it  does  not  fit  well  int<jtbel<wt 
pole  of  the  uterus.  The  oervnx  and  lower  uterine  segment  hang  looscK 
at  or  above  the  brim.  The  liquor  amuii  h  driven  downwarth  ami  thctp 
is  a  tendency  to  tlie  jirotrutifion  of  the  bag  of  membnine^  throneh  ili'' 
slowly  dilating  cervix  as  a  sausage-shaped  mass,  Fiieqiiently  tlie  W 
ruptures  early,  the  uterus  being  drained  of  the  liquor  anuiii.  If  ^^ 
contraction  be  not  too  great  to  aUow  the  fa*tus  to  be  bi>rn,  labur  m}' 
continue,  being  prolonged  and  painful,  the  cervix  dilating  slowly*  anJ 
the  foetus  born  dead,  the  head  being  much  altered  by  moulding,  ftiioi*^ 
times  with  fractures  of  its  bones.  If  the  labor  be  too  prolonged  in  ^-w 
a  case^  or  if  tlie  coutraction  be  too  great  to  allow  the  fcetns  tn  dcs**rin!*» 
all,  the  mother  may  become  completely  exhausted,  aud  lal>or  may  rt\i?'^ 
for  a  time,  or  excessive  thinning  and  stretching  of  the  lower  ut**ri["' 
^'•gment  may  tiontinne  until  it  ruptures,  alone  or  along  with  the  <t!TVi^ 
ami  vaginal  wall*  sometimes  tlie  uterus  may  be  torn  from  the  vajria' 
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In  any  case  there  is  apt  to  be  bruising  of  the  soft  parts  from  prolonged 
pressure  of  the  head,  and  this  may  be  followed  by  sloughing. 

It  is  thus  evident  that  the  risks  to  the  mother  are  varied  and  serious. 
The  life  of  the  foetus  is  also  greatly  endangered,  owing  to  pressure  on 
the  head,  prolapse  of  the  cord,  delay  in  delivery,  or  to  complications 
arising  from  operative  measures  necessary  to  the  extraction  of  the 
fietus. 

Frequency.  Deformed  pelves  are  generally  considered  to  be  much 
more  frequent  in  the  Old  World  than  in  the  New.  in  the  light  of 
recent  work  it  is  doubtful  if  this  widely  held  view  is  correct.  In  both 
continents  it  is  very  difficult  to  get  accurate  data  regarding  the  frequency 
of  their  occurrence.  This  is  due  to  the  fact  that  there  is  an  absence  of 
a  common  understanding  regarding  the  definition  of  deformity.  Thus, 
both  in  Europe  and  America,  many  observers  have  neglected  minor 
degrees  of  contraction,  considering  only  those  cajyable  of  causing  serious 
troubles.  Statistics  vary  also  according  to  the  exi)ertness  or  fitness  of 
different  observers  in  recognizing  deformities. 

In  this  connection  the  recent  work  of  Williams  and  Dobbin,  of  Johns 
Hopkins,  is  worthy  of  the  most  careful  study.  Their  observations  are 
a  direct  challenge  to  tliose  who  hold  the  common  belief  regarding  the 
infrequency  of  pelvic  deformity  in  America.  It  is  their  view  that  defor- 
mities are  considered  rare  only  because  they  are  not  systematically  looked 
for  by  the  routine  examination  and  measurement  of  all  pregnant  and 
parturient  women.  In  1000  cases  of  labor  observed  by  them  there  were 
131  contracted  pelves,  or  13.10  per  cent.  Of  this  number,  46,  or  35.11 
percent.,  were  of  such  a  degree  as  to  necessitate  0}>erative  delivery.  It 
IS  interesting  to  compare  these  figures  with  those  of  Winekel,  who  states 
that  10  to  15  per  cent,  of  all  childl>earing  German  women  have  con- 
tracted pelves,  but  that  only  in  5  per  cent,  is  tlie  contraction  serious 
enough  to  be  noticed.  The  pcrcentati^e  of  ()[)crative  fre<iuency  in  Euroi>e 
i<  variously  nottnl  by  different  work(;rs.  Knapp  puts  it  at  (>1  jkt  cent. ; 
Heinsius,  56.84  per  cent.  ;  Lndwig  and  Savor,  45.0  }>er  cent. ;  Bos- 
mann,  24.5  i)pr  cent. ;  Franke,  20.5  i>er  cent.  In  America  the  largest 
|>ercentage  is  that  of  Flint,  of  New  York,  viz.,  40.  The  well-known 
statistics  of  Reynolds,  of  Boston,  are  not  at  all  reliable  with  regard  to 
the  frequency  of  all  degrees  of  ])elvic  deformity,  for,  of  the  2127  cases. 
studied  by  him,  measurements  were  made  practically  only  in  thcwe  in 
whom  operative  delivery  was  carried  out. 

Williams  and  Dobbin  have  shown  that  sncli  a  method  of  in(|uirv  can 
result  only  in  the  non-recognition  of  a  considerable  number  of  deform- 
ities. This  was  demonstrated  by  their  careful  stn<ly  of  ne<rro  women. 
They  found  that  pelvic  contractions  were  mn<*h  more  frequent  among 
these  than  among  white  women.  Yet,  on  account  of  the  small  and 
easily  moulded  fiietal  head,  the  degree  of  eontraetion  is  rarely  sufficient 
to  ol)struct  labor  to  a  serious  <legree.  Therefore,  if  <»nly  those  cases 
were  considered  in  which  operative  interference  is  necessary,  a  consider- 
able number  of  deviations  from  the  normal  would  be  overl(K)ke(l. 

The  most  frequent  contra(?tions  met  with  in  practice  are  the  fol- 
lowing : 

1.  The  justo-minor  or  universally  contracted  pelvis. 

2.  The  flat  non-ricketv  and  ricketv. 
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3.  The  fuiiiiel-??!uipwl  pelvis. 

4.  The  pelvi8  alterecl  In  various  spinal  defbrnnties. 
Of  tfieso,  porlmpB  the  mo6t  common  ave  the  imiver?alk  eontmcn 

ami  the  flat. 

Diagnosis  of  Anomalies  of  tlie  Hard  Pelvis  in  General,  Thi^e  line^ 
uivestigation  open  to  the  obstetrician  for  detent  iuing  the  coadiiionof 
■woman's  pel  vie  : 

1.  A  careful  &tudy  of  the  history  of  her  previous  heiiltb  and  kh%\ 
and  a  thorough  examination  of  her  phyaical  condition; 

2.  The  study  of  the  mechanis^ni  of  labor  itiself ; 

3.  Evidence  may  be  irainccl  from  the  condition  of  the  eliild'>  hmd 
after  delivery. 

The  latter  two  subjects  will  be  considered  with  the  intUvidiial  pelv», 
In  this  section  attention  will  be  directed  alone  to  the  first  lieadia^. 

In  examiiiint:;  a  woman  her  previous  higtorv  >honld  be  ititimivd  ink  ' 
If  she  had  suffered  from  rickets  in  childhood  there  would  tie  a  hift'fj 
of  late  dentition,  irritability,  bad  digestion,  restlessness  and  pripinttoi 
at  night,  late  closure  of  the  anterior  fontanelle.  She  may  liave  had  h«d- 
in^  of  the  lon^  bnnes  or  spine,  mpmre  head,  pi^^n-bp^st,  poatyrib^ 
enlarf^ed  ends  of  Innt^  bones,  and  she  may  be  of  short  stature. 

Various  deformities  of  the  judvis  may  be  associated  with  riek<?tf- 
€.  g^j  the  raehifw  genernlhf  cont r acted ^  the  Tachitte  infant ih\  the  rmMie 
fla-t,  the  moiio-ravhitiej  tlie  k^pho-MCQlh-rachlHCf  and  tlie  rachitk  rndrak 
{ pseiuio-malaco^ieon  ravhitlfi). 

The  patient  may  have  suffered  from  mteortmhicia,  in  whieli  rj^  ^^ 
would  probably  give  a  history  of  poverty^  overwork,  atiH  ex[K>Jjn*  Eji 
cold  and  wx*t  under  unfavorable  conditions  of  life,  the  diseajst'  bvius: 
l>egun  in  a  former  prt»)Tuaucy  or  lactation-period,  with  dull  or  acbiii| 
pains  in  the  limbs,  back,  and  pelvis,  worse  on  movement. 

Taberciiiosis  may  have  affeoted  her  in  one  or  other  lower  extreuiily, 
in  the  hip,  or  sacn>iliac  joint,  leading  to  a  simple  oblique  oontraotioturf 
the  pelvis  ;  or  it  may  ha\'e  occurred  in  the  spine,  giving  rise  to  ky]>ho6is 
which  secondarily  may  affect  the  pelvis. 

The  patient  may  have  stiffered  from  accident  to  a  limb,  re^i; 
shortening,  dislocation,  weakening,  or  amputation^  secondarily  Ir^i 
a  single  oblique  contraction  of  the  pelvis  ;  or  injury  may  have  (Ustotwl 
the  lumbar  vertebrie  from  tlie  sacrum j  causing  the  condition  uf  fGwiv- 
lolidhesifi^ 

Possibly  the  patient  may  give  a  history  of  a  weakly  early  lifi\;i^5^' 
ciated,  however^  witli  no  s|>ecial  disease.  Such  a  condirioii  may  U' 
associated  with  a  flatt-tnnng  of  the  pelvis  or  with  some  maklevelopiiieEit. 
Or  she  may  have  been  born  with  a  congenital  dislocation  of  one  or  Iwtli 
hipSj  or  with  spondylolisthesis* 

But  the  most  satisfactory  information  iB  derived  from  the  plimcil 
examination  of  the  j>elvis — [pelvimetry.  A  eeries  of  measun?aienti^  at* 
to  be  made  in  the  following  systeiuatic  manner. 

(a.)  External  Measurements. 

1.  Antero*po8terior.  An  important  anteri>posterior  meaflurcinent  1 
that  known  as  the  ^* Krln^intl  CoHJUfftile  of  B*nithfo(*fptr,*^  To  thtcmiii^f 
thisj  the  patient  h  jdacetl  on  her  side^  her  hips  lieing  i^urtdidly  vx]^^^ 
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^0d  the  clothes  tucked  out  of  the  way.     The  physician  stands  behind 
tli€  patient,  looking  toward  her  head.     He  then  takes  a  pair  of  calipers, 
tli€  so-called  pelvimeter,  and  holds  a  rcxl  in  each  hand,  the  tip  of  the 
index-finger  being  on  each  knob.     The  knob  of  one  rod  is  placed  in  the 
depression  just  below  the  spine  of  the  last  lumbar  vertebra,  and  the  other 
oo  the  skin  of  the  mons  veneris  in  front  of  the  uj)per  part  of  the  sym- 
physis.   The  rods  are  then  fixed  in  position,  a  screw  being  turned  by 
mn  assistant,  and  the  measurement  is  read  on  the  scale  attached  to  the 
instrament. 

To  determine  the  length  of  the  conjugata  xcrji^  it  is  necessary  to  sub- 
tract that  which  represents  bones  and  soft  tissues.  This  varies  greatly  in 
different  cases  ana  cannot  be  accurately  determined.  In  30  cases  in 
which  Litzmann  measured  the  external  conjugate  during  life  and 
i  the  Inie  conjugate  after  death  there  was  an  average  difference  between 
the  two  of  9.5  cm.  (3J  in.) ;  in  the  whole  series  there  was  a  range  from 
7  cm.  (2J  in.)  to  12.5  cm.  (4^  in.).     In  some  cases  the  conjngjite  of 

Fig.  251. 


Baudelocqno's  pelvimeter. 


Baudelocque  indicates  contraction  of  tlie  jx'lvis  with  cortuinty  ;  in  otlirrs, 
non-cont paction  witli  (»qnal  certainly.  There  are,  liowcvcr,  numy  casts 
ill  which  it  cannot  be  relied  on.  Jewctt  states  that  with  an  external 
nnijugate  at  or  below  6  in.  (15.2  cm.),  <>r  even  below  (>]  in.  do.S  em.), 
the  jK'lvis  is  invariably  contracted  ;  at  or  above  S  in.  (2().:i  cm.)  the 
|K»lvis  is  almost  snn^ly  amj)le  ;  Ix^tween  G|  and  «S  in.  the  len<rtli  of  the 
veni  is  doubtful,  and  must  be  settled  by  other  measurements. 

There  is  another  manner  in  which  the  vera  may  xnnetimes  be  made 
ont  in  a  thin  non-pregnant  woman,  or  in  a  j)reirnant  woman  whose  uterus 
has  not  ris<»n  above  the  brim,  viz.,  by  plaeiuLT  the  hand  on  the  hypo- 
g:istriuni  an<l  pressing  the  alxlominal  wall  with  the  tij)s  of  the  straiirht- 
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ciihI  fingers  ogaini^t  the  pronioolorv ;  die  lliickiiesri  i4  the  jiljJuiuin 
wall  and  pube>  am  be  fairly  correctly  estiiiiatetl  and  silloweil  for: 

2.  Transverse.     It  is  iiu passible  to  estimate  the  tniiHver?.e  iHaniH*ffi 
the  true   pelvis  aceiimfccly,     Tlie   following  measurt^ioeiiU  an?  i^ri 
niado : 

(a)  Intei^pitioujji ;    between    the  anterior   sujienor    iliae  ^m^:^. 
normal  caseis  this  varies  fmni  9 J  to  lOJ  in,  {24.1  to  2tj.7  cuj.). 

{h)  Intercriytul ;  betwiien  the  widest    ^mvU  of  the  iliae  crt^t>:, 
normal  eases  this  varies  from  10^  to  lU  m.  (26 J  to  29 A  cm.). 

In  tlie  nornial  pelvis  t!ie  avenige  difference  l>etweeii  (ci ) and  (l^|i 
1   in, 

(r)  Between  the  posterior  superior  iliac  spines.  This  measure*  iKir- 
inally  about  3|  in,  (9,8  era,), 

(tl)  Betwtxjii  the  great  trochanters.  This  meastm'meut  h  not  wn 
i^eliablcj  owing  to  variations  in  the  head,  neek,  an*l  trf>ehantcr*>f  (lie 
femnr.  If,  however,  it  be  less  than  11^  i  itches  tran?>  verse  eon  r  ran  ion 
of  the  [K'lvis  nuiy  be  inspected. 

If  all  of  these  nieaanrenients  are  eonsidprahly  less  than  tbrMumnal 
transverse  eoutniction  of  the  jielvis  is  cf^rtaiii. 

3,  Oblique.  The  measurements  made  for  the  purpose  of  dekmmiJ 
oblique  cutitmctions  of  the  pelviis  are  given  on  pagt*  438, 


Pitj.  2sa. 


Mi'aiiirliig  the  pcinjiignte  In  a  iton'prejgtiiiiit  raehtttc  m  utrmn  Uy  external  fip|tllr'«itlf>i]  of  iliif*  I 


(6.)  Internal  Measuremetits. 

For  the  purpose  of  determining  the  si^e  of  the  pelvic  e4inal  tlie  fing 
alone  are  sufficient. 

By  a  careful  vaginal  examination  the  wall  of  tlie  mnal  may  be  pivlt' 
thoroughly  examined,  A  good  general  idea  of  the  eajxicity  of  the  csinii 
may  be  made  out,  projections  can  be  felt^  auehylosis  of  the  eoccvx  can  I** 
determined,  aud  the  sizB  of  the  outlet  estiniateth  The  beiglit  of  tih 
symphysis  can  also  be  made  out*  Certain  ^jTecial  measuremente  mu«i 
however,  be  maile  :  _ 

L  The  diagonal  conjitgate — L  ^.,  from  the  nroraontory  to  thesubpiib^ 
ligament.  In  determining  thia  the  patient  should  l>e  plaee«l  in  the  litm 
otomy  ptmition,  and  the  first  two  fingers,  extended,  sltonhl  be  pa.^  l- 
tiie  vagina  until  the  tip  of  the  second  finger  touches  the  promonNir^ 
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The  radial  side  of  the  hand  is  then  raised  until  it  presses  against  the  sub- 
pubic ligament,  and  a  mark  is  made  at  this  point  on  the  hand,  which  is 
then  withdrawn.  With  a  pelvimeter  the  distance  between  this  mark  and 
the  tip  of  the  second  finger  is  then  taken.  This  is  the  length  of  the 
diagonal  conjugate.  In  the  normal  pelvis  it  is  J  to  §  inch  greater  than 
the  true  conjugate  pt  the  brim.  The  difference  between  these  diameters 
varies  in  different  pelves,  according  to  the  height  of  the  symphysis,  the 
height  of  the  promontory,  and  the  angle  between  the  vertical  axis  of  the 
symphysis  and  the  true  conjugate. 

Thus,  in  the  rickety  flat  pelvis,  where  the  height  of  the  symphysis  is 
greater  than  normal,  and  the  angle  between  its  axis  and  the  vera  is  also 
greater,  the  difference  between  the  diameters  is  greater  than  in  the  normal 
pelvis, 

When  the  height  of  the  symphysis  is  more  than  1^  in.,  slightly 
more  than  ^  in.  should  be  deduetod  from  the  diagonal  conjugate. 

In  the  great  majority  of  eases  a  diagonal  conjugate  of  less  than  4^  in. 
(11.5  em.)  indicates  antero-posterior  jK^lvic  contraction. 

2.  Ldfifein^s  meamtrcment,  from  the  subpubic  ligament  to  the  upjKT 
anterior  angle  of  the  great  saero-seiatic  notch.  This  is  said  to  be 
normally  J  in.  (2  cm.)  less  than  the  transverse  diameter  of  the 
brim. 

o.  Hh'fit^ft  meftftiircnif'nfa,  from  the  ]>romontory  to  the  upper  outer  edge 
of  the  symphysis.     This  is  taken  with  a  special  pelvimeter  consisting  of 

Fhi.  2.'.r,. 


Internal  pelvimetry.    Measuring  the  diagonal  conjugate  with  the  hands, 

:i  long  straight  rod  which  is  passed  up  the  vagina  to  touch  the  promon- 
loiy,  and  a  short  curved  rod,  which  touches  the  front  of  the  symphysis. 
When  the  instrument  is  in  position  its  rods  are  tightened  and  then 
removed,  the  distance  between  the  points  of  the  rods  being  measured. 
The  thickness  of  the  upper  parts  of  the  symphysis  is  then  measured 
with  a  small  pair  of  calipers  and  is  subtracted  from  the  first  obtained 
length,  in  order  to  give  the  length  of  the  true  conjugate. 

In  measuring  the  diagonal  conjugate  w^th  the  fingers,  there  may  be 
difficulty  in  reaching  the  promontory  if  the  patient  strains  much,  if  the 
perineum  is  rigi<l,  if  the  ])elvis  is  very  deep,  or  the  promontory  high  or 
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far  back,  Tte  condition  of  double  promontory^  viz.,  tliat  in  tt'[ii*tttel 
junction  of  ttiG  first  and  second  sacnd  vertebr<£'  projects  forftTiri,  [ib- 
tbat  between  the  last  lumbar  and  first  sacral,  may  exist  and  i^a^hoan 
error  in  estimation;  the  point  neamst  the  i^ympbysii^  should  always  b? 
chosen-  In  these  eonditioas  of  difficulty  the  employment  of  ^eml 
aniesthesia  is  of  great  value. 

It  is  of  great  importance,  also,  to  measure  the  conjii^^te  and  truDsveT^ 
diameters  of  the  outlet     For  this  purpose  f?pecial  instrunit*iitsar>?riii 
ployed  by  some*  but  exact  information  can  be  obtained  with  the  finir 
and  calipers. 

Careful  routine  liclvimetry  shouUl  be  carried  out  by  all  wlio  nmm_ 
obstetrics.     In  thi^  way  alone  it  in  ]K>s^ibh?  to  work  with  fcieiitiJic  ;iwk" 
racy  and  to  avoid   HM>se  ri^ks  to  mother  and  chihl  which  are  nertiiifi  m 
attend  him  ^I'ho  estahli^^hes  a  diagnosis  after  the  com  plications  (»f  ;i  *h" 
tocic  lahor  have  l>cgun* 


OlasaificatioE, 

Various  classifications  are  employed  in  different  countries.  It  isnt^l- 
less  for  the  student  to  study  the  relative  merits  of  the.se.  It  i^  \^i  t.' 
select  one  as  his  basis  of  study^  realizing  that  no  system  can  ^tis^fy  iil 
requirements  of  scientific  completeness.  The  following  plan  i;*  vcm^* 
mended ; 

I,  Pelves  normally  proportioned  but  abnormal  in  siie: 

1.  Uniformly  cidiirgcd  ((^^ttabWtfr  jush-major). 

2,  Uniformly  contracted  (frqiiabil'der  juMtQ-minor), 

II,  Pelves  with  anomalies  of  size,  shai>e,  inclination,  or  corabiasi^ 
of  these ;  ^ 

1.  Those  with  muior  developmental  peculiarities;    (ci)  Maseii^ 

(6)  shallow,  (c)  deep,  (d)  funnel-shaped, 

2.  AnterG-|K>steriorIy  contracted: 
Flat,  non-rachitic* 
Flat,  rachitic, 

3.  Obliquely  coutracteil: 
By  imperfect  development  of  one  sacral  ala  (Naegele  i>e!vis^. 
By  im2>erfcct  or  abolished  use  of  one  limb* 
By  latcKil  spinal  curvature, 

4-  Transversely  contracted: 

By  imperfect  development  of  both  sacral  alie  (Roljert  pelvk  J 
By  ky pilosis  of  the  spine. 

5.  Compressed  pelvis: 
Malacosteon. 
Pseud o- ma  lacosteon  rachitic. 

6.  Spondyh)listhetic, 

7.  Pelvis  distorted  by  injurVj  tumors,  anchyh*sis  of  jointa. 

8.  Deformity  due  to  spinal  curvature  : 
(a)  Kvjjhotie, 
ib)  8<jofiotic. 

(c)  Kyphf>sc4iliotic, 

(d)  Lordosis* 
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Fig.  2i>4. 


Individual  Forms. 
I.  Pelves  Normally  Proportioned,  but  Abnormal  in  Size. 

Unifonnly  Enlarged  Pelvis  (cequabiliter  justo-major).  This  pelvis  lias 
all  the  characters  of  a  normal  pelvis,  except  that  all  the  measurements 
are  proportionately  increased  in  size.  They  are  found  in  large,  though 
not  necessarily  in  tall,  women. 

Influence  on  Pregnancy  and  Labor.  In  pregnancy  the  uterus 
tends  to  remain  longer  in  the  pelvis  than  in  a  normal  condition,  and, 
consequently,  to  disturb  the  bladder  and  rectal  functions.  It  is  gener- 
ally believed  that  the  labor  is  apt  to  be  a  hur- 
riea  one.  There  is  a  greater  tendency  to  post- 
partum hemorrhage,  as  Webster  has  shown, 
owing  to  the  imperfect  filling  of  the  pelvis  by 
the  uterus. 

Uniformly  Oontracted  Pelvis  {aquabiUter  jmto- 
minor).  The  most  common  form  has  the  cha- 
racters of  a  normal  female  pelvis  save  that  all 
the  measurements  are  proportionately  dimin- 
ished. It  is  found  in  women  slightly  under- 
sized, but  may  also  occur  in  persons  of  ordinary 
height,  or  even  in  tall  women. 

Two  other  varieties  are  described  by  many 
authors,  viz.,  the  infantile  form,  in  which,  with 
the  small  size  of  the  bones,  many  of  the  fea- 
tures of  the  early  pelvis  are  retained,  and  the 
dwarf  formy  in  which  the  bones  are  slender  and  fragile,  the  cartilaginous 
junctions  between  the  constituents  of  the  ossd  innominata  being  retained. 


Diagram  Bhowing  head  un- 
moulded  and  moulded  by  labor 
in  normal  vertex  case. 

Black,  unmoulded. 

Red,  moulded. 


Fkj.  255. 


Generally  contracted  dwarf  polv!?.    (A  fter  Winckf.l.) 


Etioi/x;y.     The  causation  of  this  coiHlition   is  not  w(*ll  known.      In 
.some  cases  it   i.s  due  to  innK'rfoet  (Icvolopnicnt — <•  .7.,  in  dwari'-.     Jn 


resembles  that  in  a  normal  pelviH,  the  flexion,  however,  being  raiit^h  mo 
marked.     In  tW  mvnnal  pelvis  flexion  occnrn  so  tliat  the  ^iiilMMTipit" 
bregma  tic  diameter,  drnwji  to  the  anterior  angle  (*f  the  bn:^gnia,  mn 


ANOMALIES  OF  THE  PASSAGES, 


429 


Flu.  2M. 


Diagram  showing  out- 
line of  brim  of  normal 
and  of  JuHto-minor  iK'lvi&. 

Hlaok,  normal. 

Ked,  justo-minor  pelvis. 


Fig.  'S>*J. 


into  reiation  with  the  brim.    In  the  jnsto-minor  jxflvis  a  shorter  posterior 

suboccipito-bregniatic  diameter  comes  into  relation^ 

with  the  brim  as  a  result  of  the  increased  flexion, 

depending  upon  the  increased  resistance  with  which 

the  head  meets.     On  examination,  during  labor, 

the  tip  of  the  occiput  or  even  the  external  occipital 

protulxM-ance  (inion)  may  be  felt  in  the  centre  of 

the  (*anal. 

After  flexion,  internal  rotation,  extension,  and 
external  rotation  occur  as  normally. 

The  labor  may  be  much  prolonged.  Sometimes 
the  jKiins  may  cease  for  a  time,  owing  to  the  great 
re.sistance,  or  to  the  paralyzing  effects  due  to  the 
pressure  on  the  soft  parts  between  the  fecial  head 
and  the  l)ony  jK^lvis. 

Head  Moclding.  The  head  is  markedly  compressed  in  the  sub- 
occipito-bregniatic diameter  and  elongated  in  the  occipito-mental.  In 
profile  it  has  the  shapt^  of  a  sugar-loaf.  This  is 
all  the  more  niarked  if  a  large  caput  succeda- 

neum  has  formed  over  the  ti[)  of  the  occi])ut. 
Tkeatmknt.     When  the  labor  is  delayed 

in   a  justo-minor    pelvis    forceps    should    be 

tried,   provide<l    the*    canal    is    large  enough. 

This  method  may  l)e  employed  when  the  brim 

conjugate  is  as  low  as  9.5  cm.  (3 J  in.). 

The  forceps  is  used  because  it  assists  the 

natund  mechanism — /.  f.,  it  allows  the  head  to 

\ye  well  fixed.    Walcher's  po.^ition  and  the  em- 
ployment of  f/.rM-//vrc//o/</'o/vry>.s  make  it  ]Mj.<si- 

hle  to  deliver  a  normal  head  through  a  brim 

whose  conjugata  veni  measures  H.4  cm.  (3L  in.). 
Symphyseotomy  may  be    recommended   as 

an  adjuvant  to  the  aljove-mcntioncd  method 

when  the  conjugata  vera  measures  7.<)  to  HA 

cm.  (3  to  3|  in.). 

Turning  must  not  be  employeil,  beeau.se  the  head  l)eeomes  e.\tende<l 

thereby,  and  the  arms  are  apt  to  be  displaced  upwanl,  greatly  inere:i<ing 

the  difficidtv  of  a  safe  deliverv  of  the  head  throuirli  the  l)rini. 


PiaL'ram  sbowini?  hi-ud  nn- 
njuiihUMl  and  moul<l«'d  l»y  lahor 
in  H  jn»to-inin<>r  va^v. 

niark.  nnmonldcd. 

lird.  iiioul<l«(!. 


II.    Pklvbs  with   Anomai.iks  of  Si/k,  Siiai'i:,    Inci.ination,  oii 
Combinations  of  Tiiksk. 


1.    Those  fcU/i  Minor   Ih'nlopinentol  Prru/iarififs, 

(a)  Masculine.  Sometimes  a  woman's  pelvis  may  present  all  the  <*har- 
acteristics  of  a  male  pelvis. 

Delay  may  be  caused  in  labor  either  at  the  brim  or  outlet.  Forcej)s 
may  be  required. 

(6)  Shallow.  This  term  is  applied  to  a  pelvis  in  which  the  distance 
from  the  brim  to  the  outlet  is  relatively  less  than  in  the  normal  pelvis. 

Labor  is  not  necessarily  always  easy  in  this  form  of  pelvis.     Jn  the 
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lii^li  furcops  o|icr[ition,  howeverj  there  b  les^^  difficulty  than  ia  the  cas^ 

(f)  Beep.  In  this  jielvLs  there  is  aa  abnormal  incr^ise  in  the  distance 
from  tlie  inlet  to  the  (Hitlet. 

{d)  Ftumel^aliaped.  This  term  \^  applied  tu  a  pelvis  io  which  there  is  a 
i'OD traction  of  the  jieK  is  at  the  outlet  aiiten> posteriorly,  transversely,  or 
in  boll  I  these  directions.  The  c^oal,  iti  fact,  rertemble^  that  in  the  male 
pelvis^  aod  by  9i>me  anthorst  *'niale''  and  *"  funnel-shaped '^  are  used 
synoDvraously. 

It  most  be  remembered,  however,  that  a  ^Ivis  may  be  funnel^haped 
wilhont  possessing  any  other  male  eharactensties, 

DiA<iNc>sis,  The  nature  of  the  pelvis  is  made  out  by  a  <^reful  com- 
{>arison  <»f  the  outlet  and  iolet  measurements  and  by  a  mreful  examina- 
tion of  the  pelvic  i^nal. 

Fig.  2fiO, 


Fun  lie  \  ^\mx^\  |*l  v  lb.    i  A  lUr  Wi  nce  «l.> 

Ikfluence  on  LABciB.  The  niethanisni  of  lalx>r  may  be  interfered 
with — i,  f.,  flexion  may  be  interrupted,  or  baekwarfl  rotation  of  the 
otTiput  may  occur.  The  labor  is  prolonged.  The  soft  parts  are  unduly 
pressetl  against  the  bony  wall — ^-^.,  the  cervix  ayr^iiust  the  promontor>% 
or  the  bladdtr  against  tlie  pubes.  and  laeeration  or  necrosis  niay  result. 
Thei^  is  grmter  ri^^k  of  rupture  of  thi*  perineum. 

TiiEATMEXT,  In  the  lesser  degrees  of  e(JUtmction  forceps  should  be 
used  when  there  is  delay*  In  more  umrke^l  eontractions,  embryulcia, 
synii>hy!^eotoniyj  or  Ciesarean  swtion  may  be  required*  . 

In  ihe.-ic  tln*chanu*teriHtir  fi^alun.'  is  shortening  of  the  conjugate  tiftlie 
brim* 

(a)  Flat  KonracMtic,  or  Simple  Flat.  This  is  a  common  variety  in 
Europe,  but  mre  in  Amcric^k  Tliere  is  an  approach  of  the  whole  sacrum 
to  the  pnhes,  the  traiiii verge  diameter  of  the  pelvis  beingj  consequently, 
relatively  increased.  The  amjugate  in  this  form  is  rarely  below  three 
inches. 

ETiOLOCiY.  The  causes  are  not  clearly  known.  Hard  work  in  youtli, 
a  weakly  condition  of  bi>dy,  too  early  walking,  lifting  Iieavy  weiglits, 
and  excessive  standing  on  the  feet  are  believed  to  be  important  factors 
iu  tausing  the  deformity.     Sometimes  the  condition  is  congenital. 
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DiAONOSTs.  There*  may  be  iiDtliing  ilhignostif*  in  the  build  of  the 
inJividuaL  It  may  he  fuund  in  hirge  and  small  wompiu  The  reliition- 
ehip  between  the  interoristal  and  interspinoiis  diameters  may  lie  scarcely 


PlO.  261, 


^M 


Ftii.  2ft2, 


Flttt  non-racbllic  pelvis,   t After  Klein wachter.j 

akoreil  from  the  narmul,  or  nat  at  all.  There  are  no  signs  uf  rickets. 
The  diagtio>^is  is  ba^sed  nprm  the  aliurttniiiig  uf  the  external  and  diagonn! 
ecmhigates, 

(h)  riat  rachitic.     This  is  the  most  Important  form  of  flat  pelvis*     The 
fnllowing  dt^wrlptioii  may  l>e  regarded  as  that  of  a  typical  fctpednien. 

In  general,  the  [jclvis  h  heavier  than  a  normal 
one  of  eorrefeponding  j^i^se,  owing  to  the  increased 
condensation  in  the  bones  a^  a  result  of  tlio  diB- 
tutsOp  The  honest  are  thicker,  firmer,  and  some- 
what smaller.  The  saemm,  liowever,  is  wider  than 
rturmab 

The  iliac  erej^ts  do  not  [Kissels  the  normal  curve* 
They  tend  to  Weome  more  or  less  everted  at  their 
nnterior  ends,  m  that  the  intcrspinrm;*  diameter 
appnwiehcs*  cipialft,  or  is  greater  than  the  intereris* 
t*iL  The  diret»tion  of  the  ere^t.^  h  partly  due  to 
tlie  arrest  t>f  development,  as  the  normal  curve  of 
tl»e  crestsf  only  a]ipears  after  the  age  at  which  ricket^^ 
cM-curs,  The  ilia  are  |)artly  flattened  aUo  by  the  dragging  of  the  sMicn> 
ilia*'  lipiments  and  tln^  *^artorii  and  glutei  muscles.  The  iliac  fo^we 
fcre  not  as  distinctly  hollowed,  nor  tlie  iliac  wings  as  expanded  m  m  the 
n^^rmal  (>elvis;  the  fo^ste  look  more  directly  forward.  The  wings  are 
mure  stumpy  than  norma L 

The  brim  h^  kidney-shai>edj  not  heart-shaped j  as  in  the  normal  peU^s. 


ni^i^riitn  'iifi w lug  oiitUrtte) 
of    brim    of    nonrml    mir* 

Bliifk,  uormiiL 
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The  ccHijiigata  xem  is  less  than  the  noriaal  four  inciics,  and  tlie  tniH 
veraf  is  both  relatively  and  abBcilutely  iuereased. 

The  cavity  of  the  jielvis  is  tooniy  and  wider  ihan  in  the  iiormsil  ?btr.  ^ 
T!ie  anterior  surface  of  tlie  sacrum  is  not  conci*%'e  from  ^ide  lo  siiK  i*  j 
\u  the  normal  eonditioiij  but,  owing  to  the  bulging  fonvBrdof  tlie  bdiei^l 
it  is  either  flat  or  cod  vex* 

The  outlet  has  a  widened  tmnsvei^^;  tlie  conjugate  is  n*mm]  ml 
si  igh  tl y  i  no  r easet  1  * 

The  pubic  arch  is  wide  and  the  at^tabula  are  directed  inon?  fijuiiH  1 
than  in  the  normal  state, 

Ou  vertical  me^^ial  set*tion  the  t^ymphysi!?  is  .seen  to  l>e  Jet'iK-r  tknl 
normalj  its  long  axis  oat  being  parallel  with  tliat  of  the  u]»i»er  |ian  nf 

tliL*  sacrum^  as  in  the  normal  eouditiun,  but 
tending   to  converge  tiiward    it  aW?  th* 
brim.     The  main  extent  of    tUe  ^itTara  h, 
straight  from  above  downward,     I'sUiillya 
sharp  bend  ucf^urs  about  the  fourth  vcrtfhra,  I 
The  relation  of   the  eonjugata  vera  t<*  tliel 
con j  iigata  diagonals  is  nut  the  same  as  ia  [ 
the  normal  i>elvis.     In  the  latter  the diiei'i 
ence  bet sveen  them  is  about  half  an  \nck  hi 
the  rickety  the  diffei^uce  h  greater,  tlirw-l 
quarters  of  an  inch  or  more,  fvwiog  tutwoj 
factors,  viz*,  the  increased  depth  of  tbe  ^jnih  J 
physis    and    the    diverirene**  of   ibf  U'er 
margin  of  the  symphysis  from  the  iwmttl 
position. 

EifOLOGY,  It  is  evident  tlial  tli'^ 
<:haiiges  may  be  grouped  around  oae  mM 
feature  —  the  .Hiuklng  of  the  prDiiniDtnn. 
liiekets  causes  in  the  early  i^^tages  a  mlM- 
iug  of  the  bones,  and  if,  in  tiris  roiiditiois* 
the  liody  be  kept  ti>  a  considerable  exietit  in 
the  erect  nr  sitting  posture,  its  weight  will  tend  to  punh  tlie  pmm^intorv . 
downwai'd  and  forward »  The  lower  part  of  tire  sacrum^  witli  tlieco<ty%j 
teudd  to  move  upward  and  I  jack  wan! ,  but  it  caouot  do  so  to  any  ayP^ 
ciable  extent,  on  account  of  being  held  by  the  strong  li^iament>  attariH"* 
to  it.  Consequently,  a  sharp  bend  is  produced  about  the  fourtti  -^i^'^ 
vertebra.  In  addition  to  the  weight  <*i  the  body,  the  acvi*>u  of  die  m^ 
cles  attaclied  tu  the  pelvis  may  help  to  bring  about  tlie  deformity* 
separation  of  the  ischial  tubemsities  is  due  to  the  widening  of  the  prl^ 
and  to  the  action  of  the  adductor  and  rotator  musfdes  of  die  diiti 
This  will  b<:*  increased  by  the  weight  of  the  body  mating  in  thesitti 
pQ8tm*e. 

llickets  usually  develops  in  the  early  years  of  life*  It  may  oof*nr| 
utero,  and  the  f<Etiis  may  \>t  born  it^ith  the  pelvis  ^^onirwhut  alteivd: 
the  latter  (.^ise  pn>bably  the  altomtions  are  bmught  about  by  niusi-al 
at^ion  mainly.  Great  variations  are  prLRluced  hy  rickets^  dependi 
upon  the  date  of  its  ap|>earance,  its  severity,  the  habits  irf  the  chdd,  r 
We  have  described  the  typical  flat  rickety  pelvis.  In  some  c^ses,  whi 
there  is  such  a  degree  of  disease  as  to  i)€Tiuanently  interfere  with  bo 


DiAgrAm  showing  dldter«uce  bi^- 
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development,  a  condition  of  pelvis  known  as  the  rachitic  generally  con- 
traded  pdvia  may  be  induced;  or  a  rachitic  infantile  pelvis  may  result,  in 
which  there  is  a  narrow  transverse  diameter,  relatively  to  the  conjugate. 
Sometimes  the  pubes  may  be  bent  inward  toward  the  promontory  by 
muscular  action,  causing  the  brim  to  have  a  figure-of-eight  shape.  When 
the  disease  begins  after  the  child  has  learned  to  walk  and  run,  the  weight 
of  the  body  is  transmitted  to  the  legs,  and,  owing  to  counter-pressure  at 
the  acetabula,  they  may  be  forced  inward,  thus  giving  rise  to  the  rachitic 
rodraiey  or  pseudo-malacosteon  pelvis. 

When  lateral  curvature  of  the  spine  is  present  as  a  result  of  the  rick- 
ets, the  scolio-ra^Jiitic  obliquely  contracted  pelvis  is  the  result. 

Diagnosis.  The  diagnosis  of  a  rachitic  pelvis  is  formed  from  study- 
ing the  woman's  history,  by  her  appearance,  by  examination  and  meas- 
urement of  her  pelvis.  A  woman  who 
has  suffereil  from  the  disease  in  childhood 
is  usually  undersized,  with  sc|uare  head, 
flat  nose,  pigeon-breast,  and  with  curved 
long  bones  whose  ends  are  enlarged. 
When  she  lies  on  a  flat  surface,  lumbar 
lordosis  may  be  well  marked. 

By  the  pelvimeter  the  normal  relation- 
ship between  the  interspinoiis  and  inter- 
cristal  diameters  is  found  to  be  altered, 
as  already  indicated.  The  external  con- 
jugate of  Baudelocque  is  less  than  normal. 
The  diagonal  conjugate  is  less.  The  dif- 
ference between  the  diagonal  and  true 
conjugates  is  greater  than  in  the  normal 
pelvis. 

Sometimes  a  condition  of  double  prom- 
ontory- exists,  owing  to  the  prominence 
of  the  jimction  of  the  first  and  second 
iAcral  vertebra?.  In  such  a  cxise  the  con- 
jugates should  be  measured  from  the  pro- 
jection nearest  the  symphysis.  Some- 
times, on  account  of  marked  lordosis,  the 
lumbar  vertebrae  may  be  nearer  the  sym- 
physis than  the  real  promontory;  in  this 
case  the  conjugates  should  be  measured 
from  the  bony  point  nearest  the  symphysis. 

Ikflijexce  on  Pregnancy  and  La- 
bor. This  has  already  l)een  described 
{vide  p.  413). 

Mechanism  of  Laror  in  a  Flat 
Rachitic  Pelvis.  Where  the  foetus  can  be  born,  the  passage  of  the 
head  through  the  contracted  brim  takes  place  by  a  distinct  and  s{)ecial 
mechanism. 

Id  the  normal  pelvis  the  long  diameter  of  the  head  lies  at  the  begin- 
ning of  labor,  as  Solayres  first  showed,  in  an  oblique  diameter  of  the 
brim.  In  the  rachitic  pelvis  it  lies  in  the  transverse.  In  the  normal 
pelvis  the  head  is  flexed;  in  the  rachitic  it  becomes  extended — i.  e.,  the 
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Pregnancy  In  a  woman  with  a  flat 
rachitic  pelvis.  The  condition  of  pen- 
duloviH  belly  is  shown. 
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sinciphal  end  k  lowered*    In  tht?  normal  pelvis  the  sagittal  miu 

throiigli  the  ceiitrat  point  uf  the  inlet;  in  tht*  rickety  |>elvis,  as  Na< 

first  f^howed,  the  suture  is  nearer  tlie  posterior  wall,  or»  in  other  s^*>vi% 
the  occipito-frontal  plane  of  the  head  is  oblique  to  tht*  plane  of  the  Itrii 

As  the  sewnd  stage  of  labor  proceeds  exteoj^ioii  of  tlie  head  m\Tm 
the  sinciput  dipping,  the  oeeipital  end  of  the  liead  lieing  well  ag^iiiNl 
side  of  the  imm,  the  ^hort,  interaporal  diameter  being  in  rHaLii>[j  j 
the  eoujngatii  V(*rd.  1 

At  the  same  time  a  movement  takes  place,  known  as  the  *'  mut«fil( 
of   the  promontory/*     The  head  turns5  on  its  antero-pusterior  axk  wi ' 
that  the  sagittal  sutnre,  instead  of  being  near  tlie  promontory,  a]>pr<«di« 
the  syniphysis;  it  then  turns  back  again,  so  that  the  suture  is  Dearer  thf 
back  wall,  now,  however,  being  belo^v  the  pii5monton\     The  head  I 
as  it  werej  dodged  round  the  promontory. 

After  the  passage  of  the  brim  there  is  no  nbstniction  in  the  tnic  j^elr 
and  the  rest  of  the  rae€hani=^m  raay  go  on  noniially.     Or,  o^vingtot 
widtli  of  the  transverse  diameter  of  the  outlet,  the  he^id  umy  k*  fcjwJ 
onward  without  any  special  mechanbm. 

It  IS  evident  that  should  the  head  stick  before  it  has  pjiss<nl  tliei»nil 
different  presentations  may  be  made  out  elinicallyi     Thus,  a  hrt*w 
face  presentation  may  be  found.     One  parietal  bone  may  pre^^eiit,  t 
^gittal  suture  being  near  the  proraontorvj  or  the  other  })arietal  Umeti 
present,  the  sagittal  suture  being  near  the  symphysis. 

Sometimes  an  altogether  different  mechanism  raay  Ix*  attempted— ». 
the  head  may  attempt  to  get  through  one-half  of  the  brim  by  ;i  met^ljiff-" 
mm  of  extreme  flexion.     This  mechanism  may  also  be  found  iu  ^n"^ 
cages  of  the  gtneraUy  contracted  rachitic  pelvis. 


Fig.  26S. 


J3epresilon  of  temporal  r?gfoQ  of  dlttjU  m  ft  fesuU  of  delivery  thmugh  «  a**  iwlrliw 
{After  £►  M.^btus,) 


Head  Moulding.  The  characteristic  feature  i»  the  presentee 
**  promontory  mark  ^' — L  e,j  ^  depression  in  the  parietal  region  wld^ 
is  in  contact  with  the  promontory  <luring  the  passagt?  of  the  brir  ' 
There  is  also  generally  a  red  mark  on  the  skin^  running  fnmi  thi«  ihjirt  " 
sion  towacd  the  temple  jiarallel  with  the  coronal  suture.  l*sually  i  ' 
parietal  houe  which  wa,-^  anterif>r  in  the  pelvis  overlaps*  the  other. 

Breech  Delivery  in  a  Flat  Pei^vls     The  deliverv  of  the  tn 


ANOMALIES  OF  THE  PASSAGES.  4;]o 

usually  proceeds  normally.  The  arms  are  more  apt  to  be  extended 
upward  than  in  a  normal  pelvis.  The  after-coming  head  enters  the  brim 
in  the  transverse  diameter.  If  the  brim  contraction  is  slight  the  head 
may  pass  through  flexed;  if  great  it  becomes  extended.  .Often  it  tends 
to  stick  above  the  brim. 

Treatment.  For  a  long  period  the  classical  method  of  treating  a 
case  in  which  the  head  presents  has  been  that  of  version,  providing  the 
conditions  are  favorable.  Recently,  however,  the  use  of  the  axis-traction 
forceps  has  been  strongly  advocated,  mainly  by  Milne  Murray,  who 
claims  tliat  this  method  is  as  favorable  to  the  child  as  version,  and  no 
more  dangerous  to  the  mother. 

In  a  series  of  experiments  Murray  has  shown  that  the  diminution  of 
the  head  in  the  occi  pi  to-frontal  diameter  is  aeconipanicd  by  a  eonipen- 
satory  bnl^injr,  f^ot  in  the  tntiisft^crtie,  but  in  the  vertical  cliani(?ter,  and 
that,  therefore,  a  serious  objection  to  the  use  of  tiie  forc<»ps  is  removiKl. 
By  a  simple  and  in^r^'uious  nKxlitieation  of  the  axis-traction  forceps  lie 
has  made  it  possible  in  the<e  cases  to  make  the  line  of  traction  coincide 
more  accurately  with  the  altered  axis  of  the  inlet  than  is  pos.'^ible  with 
the  ordinary  axis-tmetion  forceps.  He  and  others  have  reported  a  nnm- 
l>er  of  eases  in  which  his  method  has  been  successful  in  delivering  a 
living  child  where  marked  contraction  of  the  inlet  existed.  At  the 
meeting  of  the  British  Medical  Association  in  1806  he  mentione<l  one 
instance  in  which  he  had  been  successful  where  the  brim  conjugate 
nieasurcKl  2.75  inches. 

ComfKiring  the  relative  merits  of  both  methods  in  flat  j>elves,  it  may 
l)e  stated  jigainst  version  (1)  that  it  introduces  the  risks  connected  with 
bn^ecli  deliveries,  e,  r/.,  asphyxiation  of  the  fcetus  from  pressure  on  the 
ci>rd,  extension  U[)war<l  of  head  or  upj)er  extremities,  injury  to  neck,  etc. ; 
(2)  that  it  is  impossible  to  bring  down  the  child  in  the  projier  axis  of 
the  jK^lvis  after  version  ;  (3)  that  turning  becomes  imj)ossible  or  danger- 
ous after  the  membranes  have  been  for  some  time  ru[)tured. 

In  favor  of  the  force[)s  it  may  be  said  (1)  that  the  foetus  is  not  ex- 
jHjsed  to  the  risks  connecte<l  with  head-last  delivery;  (2)  that  the 
manipulative  risks  are  not  so  great  as  in  version  :  (3)  thai  forcepa  van  hv 
apidird  iotif/  after  diiatation  of  the  cervix  cukI  rupture  of  the  barj  of  mem- 
hnineH ;  (4)  that  the  fa^tus  may  be  withdniwn  more  nearly  in  the  pelvic 
axis;  (5)  that  in  the  widen(»il  transverse  diameter  of  the  brim  the  blad<'s 
of  the  forceps  may  usually  be  applied  to  the  hea<l  without  great  <lifti- 
culty  ;  (G)  that  the  grip  of  the  head,  just  sufficient  to  prevent  slipping, 
does  not  dangerously  compress  the  head;  (7)  tiuit  tin*  compression 
pn^luced  causes  a  compensatory  vertical,  and  not  an  antero-posterior 
bulging. 

Of  gr<'at  assistance  in  tlu^se  cases  is  the  em])lo\inent  of  Walcher\s  po>i- 
tion.  (S»e  Plate  XVII  I.)  The  j)atient  lies  across  tiie  Ixd  so  that  her  low<r 
limbs  hang  over  the  edge,  the  teet  not  touching  the  floor.  The  weight 
of  the  legs  draws  the  symphysis  downward,  thus  in(Teasing  the  conju- 
gate of  the  inlet  and  correspondingly  diminishing  that  of  the  outlet. 
As  much  as  one-third  of  an  inch  increase  in  the  brim  conjugate  may  l>e 
gained. 

A  head  may  be  drawn  through  the  brim  in  this  position  when  it  is 
iro possible  to  do  so  in  the  left  lateral  or  lithotomy  jK)sition.     It  is  recoin- 
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iiH/nilefl  rluit  wlit^n  tlie  hrad  rcaefie,'^  the  outlet  the  \v^>  ^hnwXA  \»  mn 
to  iwixkv  the  CMJUJiii^ite  of  the  oullel  ai^  \iM\\^  as  |MiA.sibh* ;  Init  «-  hwim 


Fl*J.  266. 


Fii.   aiTT 


MimMluit  ut  LK'iitj  during  ]uiK^iigc  thhaugti  Hut 
rniliitfe  pv1v]><. 


Dlmgram  shuHitift  outUoe  c>f  hrtm  iif  m^n 
«ik1  of  fl«l  mchtile  p4-hL»t 
Bliiek,  oonniLl     Kik),  flat 


the  head  ha^  mainly  passed  the  sacrum  the  limbs  Bliould  be  a^iQl 
in  the  Walcher  pot*[tJun  in  order  to  relax  the  perineum.     The  ran! 
the  legs  is,  however,  unueeesvsary ;  the  tnin8%"erse  i&  usually  ven'widi' 
these  eases,  and  the  conjuj^ite  not  diminisshed*     There  will,  therefore^k 
little  gain,  even  if  the  conjugate  of  the  outlet  be  slightly  inejieaiied, 

When*  delivery  is  im  possible  by  thesse  methtKJs,  embryo  I  da  or  Cs 
reaa  set^tion  have  been  employed,  depending  ujjou  the  dt^ree  of  coDtra^^"* 


FJ<J.   ,ili8. 


M 


SI ogl jr  Dbllqucljr  ooEitracteil  pelvis.    (A  (ter  H  fir%  cr.  ) 

don.     By  many,  pivmatnre  labor  has  been  induced  in  theae  oases  i 
ho|>e  itf  getting  a  living  child  vvitli  sjifety  to  the  motherp 

KfHently  the  sueeess  of  Hynipliyseotomy  ha.^  led  to  a  very  extensiii 
abnidoninent  of  these  latter  uietho*ls,  anil  therc  i^  no  doubt  tUiH  ^^ 
of^nition  will  cMjeupy  a  prominent  phice  in  the  future.  It  shonld^Bj 
employed  when  the  chihl  is  alive,  wln*n  axis-traction  forceps  delivery  m 
the  Walcher  po^sitioii  is  impossible,  ami  when  there  is  no  uoubt  ihaf  iMi 
inen*a:ied  pelvic  mi^asurements  resulting  from  the  opei^tion  will  nllf>*^ 
the  bead  to  be  ex t meted.  Most  autburitie^s  limit  symphv^e**l<^my  in  fir' 
pelves  to  those  caws  in  which  the  conjiigata  vera  measnrt*s  from  -M  K: 
3.2  inches.  It  is  evident,  however,  that  the  employment  of  the  axi** 
tniction  forceps  in   ihe  Waleher  posit i()n   must  make  unneeesj^ry,  r 
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^Kmble   proportion   uf  case:;!,   the   cutting  o[iiTation,       It    h   also 
Bihot  sym phyrieotomy  at  tuU  time  must  greatly  diniinli^h  the  nf^cos- 

,ij*  for  inducing  premature  labor  in  caso^  of  |K4vie  <leformtty.     For 
liviiipj  cliild  deliver}"  at  tt!nn  by  the  axiti-trae-tion  forceps  with  the 

id  of  a  sympliyst'Otoniy  h  ]>refenible  to  a  prpmatiire  dc^livery  witli 

|E  risks  and  the  nncertainty  with  regard  to  the  rearing  of  a  weakly 

^ilil, 
The  delivery'  uf  the  after-eoming  head  in  breech  cases  is  best  effected 

^'"iaxiis-traction  forceps, 

3.    ObUqudy  Coninwied  Pelves. 

Ja]  Eesulting  &x>m  Imperfect  Development  of  One  Sacral  Ala  {Naegele 
Pdm).  Tliis  pelvis  varies  somewhat  in  appcarant-e,  according  to  whether 
firt  or  whole  of  the  sacral  ala  is  wanting.     In  a  well-markeil  condition 


Fio.  om. 


fjhamcteristic  feature  is  the  single  oblique  ci>ntraetion  of  the  brim. 
^  latter  is  of  somewhat  ovoid  shape,  the  small  end  of  the  ovoid 
^g  at  the  ^cro-lUac  joint  oti  the  diseased  side.  The  short  oblique 
*^cter  is  that  of  the  healthy  side — L  e.,  if  the  left  sacral  a  la  is  want- 
[»  the  shortened  oblique  diameter  of  the  brim  is  the  right* 
iTie  gacrnm  is  narrowed,  the  sacral  win|^  on  one  side  being  partly  or 
'oily  wanting.  Often  the  sacro-iliac  joint  on  that  side  is  anchylosed. 
j^[roiit  of  the  sacrum  and  Uie  promontory  are  turned  somewhat  to  the 
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tliftfa^Hl  siile.  The  o.^  innoniiiintiim  iiii  tlib  ^idc*  ih  pii.'^tuil  ujnv.^nlj 
iinvartlj  uod  batiward  as  a  whole.  The  isehial  tuberosity  od  thi^  Mi 
is  higher  than  that  on  the  other,  the  ischial  Bpine  beiog  vlosjt  tti  ttir 
sacrum  and  projecting  iijore  prom i neatly  iiit^j  the  jielvie  caiity.  Tke 
ilio-pe<*tineal  line  is  often  less  curved  than  on  the  healthy  wde.  Th? 
subpubie  angle  is  asymmetneal  and  looks  towanl  the  di^aaed  side.  Tk 
afetabnlnm  on  the  (ti^eased  side  looks  almost  directly  outward. 

Etiology,  The  deficiency  in  the  mcml  ala  ii  due  either  to  m^ 
<levelopuient  or  to  some  diseased  state — e.  ^.^  inflammation  in  early  life. 
It  may  J  tliereforej  be  a  con  genital  condition. 

The  distortion  is  aggravated  when  the  child  begins  to  walk,  and  it ii 
easy  to  understand  how  the  displaceinent  of  the  os  inoomiimtumoiitlie 
diseased  side  may  be  brought  about.  It  is  important  to  note  tliat  aiidjy- 
losis  of  the  saero-iliae  joint  is  not  primary  in  this  deforroity:  it  b 
secondaryj  and  is  not  always  present. 

Diagnosis,  The  diagnosis  of  the  Naegele  pelvis,  esijecially  where  tailf 
part  of  the  sacral  ala  is  wanting^  may  be  a  difficult  matter.  The  follow- 
ing measurement  shonld  be  made  witii  the  pelvimeter:  (1)  FAm 4s 
anterior  superior  spine  of  one  side  to  the  posterior  superior  of  tlie  oj^p 
site;  (2)  from  the  posterior  superior  spine  of  one  side  lo  the  inher  iM 
of  tlie  other;  (3)  from  the  spine  of  the  last  lumbar  vertebra  to  the  mimrt 
superior  iliac  spines  of  both  sides;  (4)  from  the  |xjsterior  sti prior  ftpiue 
to  the  great  trochanter  on  the  opposite  side-  (5)  frtmi  the  lower  oisir^rin 
of  the  symphysis  to  tlie  posterior  euperior  ilia^^  spines. 

These  right  and  left  measureruents  must  be  c*om pared.  Normally  tb 
should  be  eipial  or  nearly  equal.  In  the  marked  Isaegele  p4'lvi8  tlWi? 
a  considerable  difference.  Two  other  measurements  may  also  be  marie, 
viz.,  from  the  middle  line  of  tlie  back  to  the  posterior  supf rior  ife 
spines;  from  the  lower  edge  of  the  symphysis  to  tlie  ischial  s[jiciej?,  ami 
from  these  spines  to  the  nearest  point  of  the  sacruuK 

Internal  exaininalion  of  the  pelvic  cavity  must  be  raaiie  iu  order  to 
detect  the  displa^x^ment  of  the  lower  portion  of  the  os  innominatnoi  on 
the  diseased  side. 

iNFLCTENt^K  OX  Labor,      If  the  ]>ehHs  is  roomy  or  the  defornil^ 
slight,  there  may  J>e  no  delay  in  the  labor*     When  the  contraction  affw' 
the  passage  of  the  head  the  mechanism  by  which  it  attempts  tn  pas&tb^ 
brim  is  the  same  as  in  tlie  case  of  a  justo^minor  pelvis — *,  f,,  by  extn'S"'^ 
flexioUj  the  antero-posterior  diameter  of  *t he  head  being  in  relation  tn 
long  oblique  diameter  of  the  pelvis.     As  the  head  descends  it  may 
to  rotate  to  the  front,  and  may  turn  to  the  back. 

In  a  small  pelvis  with  much  contraction  delivery  m  impt»ssible^ 
TitEATMEXT,     The  axis-traction  forceps  should  be  tried  where  th^ 
IS  delay.     Version  is  recommended  by  some,  but  o^^ing  Ui  the  nature  * 
the  contraction  the  former  method  is  most  iudicated,      Embryulria   "^ 
been  used, 

Pn^mature  labor  may  bo  indut*cd  as  an  alternative  methocb    In  extr^** 
degrees  of  coutractiou  (Jiesarean  section  shotdd  be  tried. 

Symphyseotomy  should  not  be  employed ^  owing  to  the  anchylosis 
the  saero -iliac  joint. 

{b)  By  Imperfect  or  AboliBlied  Us©  of  One  Limb.      This    may  foU*^ 
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straight  in  \t^  vertical  ilireetion.  The  ilia  extern!  isonienhat  behiud  the 
aacntrn,  and  there  is  a  ieudeucy  to  shorteiiiug  of  the  cuiijuj^te  of  the 
brim. 

In  some  c^ses  l>oth  sides  of  the  3aerum  may  not  be  equally  iiialdevtl- 
oped.  More  than  the  saoral  wings  may  be  affet^ted.  There  is  UMialh 
secondary  anchylosis  of  the  saicro-iliac  joints. 

Treatmext.     Ciesareau  .section  must  be  employed, 

(6)  By  KyplioaiB  of  the  Spine  (.see  page  441)), 

5.   Compressed  Pelves, 

(a)  Malacosteon*    Various  des^i^es  of  this  condition  are  nxet  \vitlh     lu 
typiisxl  well-marked  specimen  the  following  points^  are  noticeable-    The 

false  i^elviw  is  gi^eatly  altered  in  sha]*e.  The 
iliac  fossa?,  iu:^tciul  of  having  the  normal 
saueer-Hlce  hollowing,  are  s^oop-shajKnl,  ow- 
ing to  the  marked  (vending  uf  the  iliac 
wingsi,  the  anterior  su|>crior  iliac  opines  turn- 
ing inward- 

The  brim  ha.s  a  characteristic  triradiate 
or  stellate  shape,  owing  totheappmximatiuii 
of  the  promontory  and  the  acetabiila*     The 


Fta. 


Fig.  JTiT 


nia^mm  showing  diSbmnoe  ^ 
tw«en  norcDAl  atid  nmlAaoiteoii  peU 
via  on  venic*!  medml  secttoa. 

Black « norotJLL 

Red.  inftlncoeii^ii. 


nia^Eiuu  sbowlng  ouUlue  of  bftm  of  normal  &tid  of  iiih:ii^ 
Blaekt  mimi&l.    Red.  maUoostemi. 


pubic  bones  are  close  together,  forming  a  kind  of  projection  or  beak. 
Hence  tlvfs  pelvis  is  often  known  as  the  rostrate  or  lK^k-sha|)ed  pelvic. 
The  pubic  arch  is  ver\*  narrow-  Tlie  descending  rami  may  be  i^tnnewlmt 
twisted-  The  ischial  tiUierositlcs  are  approximated  and  may  lie  ^imw- 
what  bent.  Tlie  lower  eud  of  the  sacrum  w ith  the  foctnx  is  curved  u\>' 
ward  into  the  pelvic  canal. 

ETiOLO(n\  The  deformity  is  brought  about  wdien  the  pelvis  is  soft- 
ened by  the  disease,  osteomalacia  (mollities  ossium)*  This  condition 
usually  develi>ps  in  the  puerperiura,  but  may  occur  in  pregnancy-  Ther*.^ 
is  a  removal  of  the  lime  salts  from  the  bones*  In  the  softened  condition 
of  the  pelvis  it  is  easy  to  understand  lio\r  the  weight  of  tlie  body,  the 
resistance  of  the  lower  limbs  at  the  acetabulum,  and  the  sitting  iKJstuiv 
may  result  in  a  crushing  in  of  the  pelvis,  as  has  just  been  described, 

I)tAON<>8is»  The  diagnosis  is  based  on  the  history  of  the  case  and  on 
external  aud  internal  examination  of  the  pelvis*     The  gait  is  geneniUy 


A  NOMA  LIES  OF  THE  PASSAGES,  441 

IH^tilUir:  the  body  rotates  greatly  as  one  foot  h  advanced  in  fruat  of  the 
Icitlier. 

iNFLFENtE  OX  Laboh,     III  the  safteiied  eoiiditioii  of  the  booes  labor 
iy  proceed  naturally^  though  there  are  great  dangers  to  the  mother. 

Fin.  2' I 


vm 


Mnliien&tCion  jielvis,  *een  liotn  above,     (Aflur  WiNckel.) 

In  eighty -five  casKs  erjileoted  by  Ijit^manu  there  waa  a  mortality  of  forty- 
fee%-en.  In  the  hardened  coadition,  natural  delivery  isj  iu  the  great 
majority  of  mses,  impossible 


M&licc«t«ou  pelTlA  men  from  ftmit.    (Aft^r  Wikckkl.) 

Treatment,    In  the  softened  condition  of  the  bones  forceps  and  ver- 

iRioti  have  been  employed  to  aid  delivery.     Now,  howev^er,  in  these  cased 

(it  h  extremely  likely  that  Ctesarean  section  with  removal  of  the  ovaries, 

Eir  Porro's  operation,  will  be  employed,  Ix^canse  of  the  curative  inflnem^ 

which  e:xtirpation  of  the  t* varies  exerts  on  the  disease* 

When  the  bones  are  hard  and   the  deformity  fixed,  the  procedure 
depends  upon  ttie  degree  of  contraction. 

Embrynlcia  may  sometimes  be  employed,  biU  in  the  great  majority  of 
^ea^es  CVsaresjin  se^^tion  must  be  carried  c)nt. 

(fi)  Fseudo-malacogteoa  BacluMc.     This  form  has  already  been  alluded 
to  in  connection  with  rieket^j. 

The  pubis  projects  m  a  beak^  the  acetabula  being  somewhat  pressi*d 
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displacement.  The  sacrum  is  pusbed  somewhat  backward  and  down- 
ward, and  the  symphysis  rises.  The  inclination  of  the  brim  is  thereby 
greatly  lessened.  The  conju^te  of  the  pelvis  is  diminished^  varying 
according  to  the  amount  of  descent  of  the  vertebwe.  The  iliac  crests 
are  separated  somewhat  posteriorly. 

The  pelvic  outlet  is  narrowed  both  transversely  and  antero-posteriorly. 

Etiology.  The  causation  of  this  condition  is  not  very  clear.  Injury, 
disease,  and  developmental  errors  are  believed  to  be  predisposing  causes. 
I^ane  believes  that  extra  pressure  from  above  may  bring  about  the  con- 
dition, even  when  the  bone  is  healthy. 

Diagnosis.  The  history  must  be  carefully  studied.  There  may  have 
l>een  an  accident — e.  g.y  a  fall,  or  the  woman  may  have  been  accustomed 
to  carry  heavy  weights.  The  height  is  diminished  and  the  abdomen 
shortened  vertically,  and  it  is  somewhat  pendulous.  Seen  from  behind 
the  posterior  parts  of  the  iliac  crests  are  very  prominent.     The  articular 

C recesses  of  the  first  sacral  and  last  lumbar  vertebrse  are  very  distinct 
elow  the  skin.  The  ribs  are  close  to  the  ilia  and  the  flanks  are  well 
marked.  The  shoulders  are  carried  well  back.  When  the  woman  walks 
the  footsteps  fall  in  a  straight  line,  the  toes  not  turning  outward.  Some- 
times she  complains  of  a  grating  sensation  (crepitus)  in  the  lumbar  region. 

Fig.  JTs. 


SpondyloliBthetic  pelvis.    (After  E.  Martin.') 


Owing  to  the  rotation  on  the  pelvis,  the  vulvar  region  is  carried  for- 
ward. On  external  examination  the  symphysis  is  found  to  be  higher 
tlian  normal,  the  brim  with  a  lessened  inclination,  tlie  distance  between 
the  posterior  superi<)r  iliac  spines  increased,  and  the  external  conjugate 
of  Baudelocque  diminished. 

On  internal  examination  the  projection  of  the  lumbar  vertebne  is  dis- 
tinguished, as  well  as  the  contracte<l  outlet.  The  iliac  vessels  are  lower 
than  normal,  and  it  may  be  possible  to  feel  the  lower  end  of  the  aorta. 
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The  diagmiiil  ronju^te  must  be  measured  from  that  point  on  the  lumbar 
[jpojeetioii  [u^firest  the  svmj»by8is.  Owiii^  to  the  variation!^  in  tite  incli- 
nation of  the  [wlvi^  and  in  the  degree  of  deformity,  there  b  no  eooBtant 
relatiunBhip  between  tht*  diagonal  and  true  conjugates.  The  fornitn"  its 
generally  a  little  greater,  but  it  may  Im?  equal  to  or  less  than  the  latter  in 
a  few  (jiases. 

Influence  on  La&jr,  The  deformity  being  of  the  nature  of  u 
flattening  of  the  pelvi?*,  the  meehanisra  of  labor,  providing?  the  heatl  can 
be  htjrn,  re^^mble??  that  foiuid  in  i\  flat  raehitio  pelvis.     In  some  c^m:^ 


Fm.  271L 
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liifTerfiit  views  of  a  woeaau  ponettliiK  a  tjioudy Ioti«Uieti«  jielTifi.    tAfUjr  Ahlfjild.) 

»tuml  delivery  is  im|>0i5sible.     Bad  ruptures  of  the  pelvic  floor  are 


aon. 


Theatment.     Labor  is  conducted  on  praetieiilly  the  same  lines  a§ 

kid  down  in  itjnnection  with  raehitic  pelves, 

7.   Pelteji  Dhtorteil  bij  Injurivs^  Dkea^Cf  Tumoi^s^  etc. 

(a)  Double  Dialocatioa  Backwaj^d  of  tlie  Femora.  This  rare  condition  is 
genemlly  coogeuitah  It  i^esnlts  in  marked  rotation  fi^rward  of  the 
^erum^  increased  widtli  of  the  pelvic  cavity  and  outlet,  the  tuberositioj^ 
of  the  ischium  being  dragged  ontward,  upwanl,  and  backwaixL 

(b)  Tmaors.    The  a>mmonest  are  exostoses  at  the  joints — e.  g.^  sacro- 


frowib  of  povlerlor  w&ll  of  pelvis  xvliich  fieix'sftUaieKJ  c»;<Rrean  tection  In  i  &im0t 
Dr.  OiDitrou* 


iiuors  of  the  hone  nitiy  tl  is  tort  the  pelvis — e,  7*,  fibrotiia,  sar- 
If  una,  endiondroma,  cvstB»     Cystie  conditions  txtiiir  in  sar- 

lontlroma,  antl  hydaticis.  Carcinoma  \s  always  a  secondary 
may  lead  to  great  j^oftenin^  of  the  Ixjne. 

EKT.  Where  the  ^nmth  h  too  large  to  admit  of  delivery  by 
|«iAm^e8,  Ciesarpan  gection  or  embryidcia  mnjit  he  performed* 

iUmiy  la  mmetime^  perfor oil^  in  tliese  eases j  but  not  where  the 
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aacnviliae  joints  are  involve*!  iu  the  tumor,  Embrvukua  is  to  be  espe- 
cially cuiisiilercHi  if  the  ehild  l>e  deacK 

(c)  Fractures  of  the  Pelvis.  Deformity  due  tu  UjIs  injury  is  very  rare. 
It  may  reisuli  from  bsui  mi  ion  of  tiie  brokeu  bone,  from  laarked  callu?-- 
forniution,  or  from  o^ilieation  i>f  the  jointt^  near  the  fracture* 

{d)  Anchyloaia  of  Joints.  This  coDditiun  may  octHir  in  auy  jielvic  joint. 
Wlien  at  tlie  symphy^^i^,  it  is  not  a  serious  matter  a>  regards  labor;  bi»t 
it  makes  symphyseotomy  a  more  difficult  operation » 

In  tire  saero-iliui*  joints  it  is  ii  more  serioui^  matter*  When  it  mxjiirj* 
iu  early  life  it  may  interfere  somewhat  with  th<*  development  of  the 
adjacent  parts  of  the  sacrum  and  ilinm,  and  so  the  ixOvis  may  lie  some- 
what obliquely  contracted.      This  is  a  rare  ennJition,  lio^veven 

The  sii I. ^rfv- coccygeal  and  eoec*ygeal  joints  may  sometimes  become  an- 
ehylosecL  More  commonly  the  Hiicro-eoecygeal  aloiie  i.-^  affeeteth  Jn 
tlie  former  ease  there  may  be  marked  obstrueiiyii  to  tabor^  and  fitictnre 
of  the  coccyx  may  result* 


sprit  (K-lvls,    1  After  K injNWACttTi,ii. i 

(e)  Split  Pelvia.  This  is  a  rare  condition,  bein^^  due  to  a  maldeve]ii[H 
ment  in  the  anterior  wall  of  the  t>elvis.  It  is  not  a  cause  of  delay  in 
labor,  but  is  rather  apt  to  be  ais*:»ctated  with  rapid  delivery. 

8*   Pdvk  Dffonnitieg  Dm  to  Spinai  Cmrature. 

(a)  Kyphotic,  Tfiis  tleformity  varies  greatly,  aeeonling  to  the  extent 
iif  the  kyplicisis.  The  nean.»r  tlie  sacrum  the  spinal  hump,  ami  the  more 
prominent  it  is,  the  mr)re  marked  the  changes  in  tlie  j>elvis,  (Generally 
the  kyphosis  is  in  the  region  of  llie  junetion  of  the  doi*saI  and  lumbar 
verlebne. 

Owin^  to  the  spinal  curvature  the  centre  of  jrmvity  of  the  bmly  alwu  e 
it  Is  thri>wm  forward.  Some  degree  i*f  lonlo^is  is  bnuight  about  by  way 
of  compensation,  but  this  in  not  sufficient,  and  a  rotation  of  the  sacrnm 
occnrs,  so  that  the  U|i})er  end  is  thrown  backwui*tl  and  downward.  There 
is  also  a  n>tation  of  the  ossa  iniiominata  up  in  their  an tero-iiosterioraxes* 
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The  characteristic  alteration  in  the  pelvis  is  the  change  in  the  brim, 
from  the  normal  heart-shape  to  an  oval,  in  which  the  long  diameter  is 
antero-posterior.  This  resnlts  from  the  backward  movement  of  the  prom- 
ontory, whose  prominence  may  entirely  disappear.  The  sacrum  becomes 
longeV,  narrower,  and  straighter.  The  posterior  superior  iliac  spines  are 
drawn  nearer  to  each  other  and  the  anterior  are  separated. 


Flo.  '2fi:y. 


Kyphotic  pelvis.    (After  KLEiNWAniTER.) 


The  i)elvir  canul  nuiy  become  markedly  fiinnel-sha|>ed,  owintr  to  the 
movement  forward  of  the  lower  j)art  of  the  sacnmi,  and  to  the  approxi- 
mation of  the  ischial  tuberosities;  but  many  variations  are  found  in  the 
degree  of  coutraetion.  The  lower  the  kyphosis  the  more  will  the  j)ortion 
of  the  spin*'  which  ]>rojeets  forward  ti'ud  to  iutorfero  with  the  brim. 


VUi.  JH*.. 


Diagram  showing  outline  of  brim  of  normal 
and  of  kyphotic  pelvis,  liluck,  normiil.  Red, 
kyphotic 


Diagram  showiu},'  <juiline  of  brim  .»f  normal 
and  of  w'oliotie  i»eivis.  Black,  norniiil.  Red, 
sscoliniic. 


Sometimes  the  upper  part  of  the  sacrum  may  be  affecte<l  by  the  necrosis 
which  has  cause<l  the  kyphosis,  and  some  extra  deformity  may  thus  be 
brought  about  in  th(»  sacrum. 

DrAGNOSi.s.     The  diairur»sis  is  ea-jv  from  examination  and  from  the 
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woman's  history.  The  eonditit>n  of  the  cavity  atid  (iutlet  espetTially 
must  \Ht  noted  with  extreme  cjirc?. 

IxFLiJKXCE  ON  Laiioil  Tbe  obstruction  to  \B\yov  o<eurs  in  the  lowt-r 
part  of  the  pelvic  canal.  If  the  degree  of  tH>n traction  is  slight^  labor 
may  be  easy  and  quick.  So  frenuently  may  this  be  the  t^ase  that  a  spy- 
ing is  common  in  i><>me  part^  of  Europe  to  the  effect  that  *^  Hnnchliackg 
have  easy  labors/*  In  a  marked  decree  there  is  delay ^  and  abnor- 
mal ri>tation  of  tbe  head  is  apt  to  occur.  In  a  more  marked  degree  t.»f 
t^iitractioii  birth  it^  impos^sible.  There  is  special  danger  of  post-jmrtum 
hemorrhage,  owing  to  the  imperfect  filling  of  the  upper  jiart  of  the 
pelvis  by  the  uterus. 

Theatment.  Tbis  varies  according  to  the  degree  of  contraetiDii- 
In  slight  cases  foreeps  may  lie  used  snccessfully.  In  worse  cases  embry- 
nlcia  or  premature  labor  may  be  nec^sisary.  In  extreme  contraetioa 
Cicsareau  section  \s  demanded. 


(i)  Scoliotic.  NV'hen  lateral  curvature  affects  the  spine  its  effect  ou  the 
pelvis  deixtids  ou  it^  situation  and  extent  The  lower  the  bend  in  the 
spine  and  the  eiirlier  its  iwcurrent^*,  the  more  marked  M'ill  l>e  the  [lelvic 
deformity.  As  scoliof^is  is  generally  associated  with  rachitis^  the  scoliotic 
pelvis  will  show  certiiin  changes  due  to  that  disease.  The  s|>ecial  altera- 
tions induccil  by  the  .spinal  condition  are  as  follows  :  That  half  of  the 
pelvis  toward  which  the  convexity  of  the  curvature  is  directed  receives 
an  extni  amount  of  the  weight  of  the  body.  The  iu nominate  bone,  there- 
fore, on  that  side  tends  to  be  pnshe<l  upw^iinl,  backward,  and  in  wan!  by 
the  resistance  of  the  fcnnin  The  acetabulum  is  curveii  iu  scvmewhat 
toward  the  saeruui,  so  that  the  shortest  diameter  of  the  brim  is  that 
between  the  promontory  and  the  ilio-jwctineal  eminence,  the  so-cmlled 
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rotj'loitl  clianieter.  There  h  also  some  rotation  of  the  liiml>ar 
m^  toward  ihe  Hide  of  the  convexity.  If  then*  is  much  mehitis 
lomoDtory  nKiy  be  ^vell  forvvardj  the  sacral  wint^  on  the  side  (if  the 
I  convexity  being  prominent.  Thus  the  marked  deformity  is  seen 
00  the  side  of  the  convexity. 

PLCENCE  ON  Labor.  When  only  slight  degrees  of  deformity  exist 
lild  IS  horn  by  the  met^hani^m  observetl  in  the  ca^e  of  tlie  rachitic 
&.  If  the  deformity  be  more  niarketl,  one-half  of  the  [3elv!s,  vi^., 
m  the  side  of  the  convexity^  is  of  no  use,  and  the  head  may  attempt 
■  the  laiver  [jart  of  the  brim  by  a  meelianism  hke  that  seen  in  a 
inlly  coutracted  pelvis.  Embryulcia  has  been  employed  in  some  of 
ceases.  8ym[)hyseotcimy  has  also  been  tried.  But,  practically,  in 
t*es  where  dcfcinnity  1,4  at  all  marked,  Ciesarean  i^ection  is  indicated. 
Kyphoscoliotic.  Rachitis  may  cause  both  kvphosis  and  scoliasis  Id 
itae  wunuiu.     If  both  are  situated  low  in  tlie  spine  the  pelvi:^  may 


FIC.  2S1>. 


Fm.  2m. 


tain  charactcristieg  chie  to  both  these  conditions.  Generally  tlie 
'OsL«i  is  situated  high  in  the  dorsal  region,  and  is  comi>ensated  for  by 
tihar  kmloi^is,  ^j  that  the  pelvis  is  not  affected  by  the  kyphotic 

(Ordosis.     Primary  lordosis  is  so  rare  a  condition  that  no  notice 

2» 
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need  Ije  taken  of  it  in  this  connection.     It  is  usually  !iecondfti< 
fligea.^e  or  to  pelvic  <leiVn*tnity. 

If  low  down  ill  the  spine,  it  triay  interfere  with  the  ntenis  in|lj 
and  with  tiie  entrance  uf  the  child  in  the  brim  during  lubor. 

Pelvic  Defarmitjr  m  Relation  to  tlie  Poat-partum  StateT 

That  a  deibrnnHl  \\e\\m  may  exert  a  marked  intlnenceon  \\w  clB 
of  the  post-part nm  ^tatei:^  not  generally  reeownizeil  :  yet  ea refill  o^ 
tions  sliow  that  the  relationship  is  one  which  em  mot  he  ignored, 

S(jme  years  ago  it  was  the  writer's  good  fortune  to  lie  ahle  to  i' 
gate  the  cadavera  of  a  number  of  women  who  died  at  varions  pr 


Fin,  ?31 
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Vertical  me^itl  Bectlon  ot  ti.  conLriictt^d  pel  via,  from  »  u Dniaii  wU**  illetl  t  Uatr^liCitit  J 

of  |Mt»t'fiartutM  htiunrrliiige* 
a.  UmblHcua;   t,  retm^tiao  ring:   c,  cervix;    d,  |io*terlor  fornix:  r,  tu*  ^^  coccjf| 

ff,  ureUiral  Qfliieii.    (Strati/^ 

tlie  pucrperium,  of  conditions  not  affecting  the  norma!  rdationsl] 
the  ]>elvic  contents.  By  means  of  frozen  seel  ions  it  was  possi 
describe  aecunitely,  for  the  first  time,  the  to]Hii;raphy  ol"  the  put 
|>elviB*  Sections  sliowed  that  in  tlie  nurrnal  ,state,  imintnliaiely  afi 
third  stage,  the  retracted  and  contracted  uterine  body  fills  the  | 


fc 
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(f>f  the  pelvic  ciivity  and  compresses  the  oxtm-uterine  tissues,  this 
^prf'^^hm  being  espofially  miirkcJ  behveen  the  iiteri!?^  -ami  the  bony 
"^M  a7jd  to  a  much  less  extent  infcriorlyj  owing  to  tln^  i^ofteiiing  anii 
^«^^iiion  of  the  riiseial  and  muscular  tissues  of  the  Aom  of  the  pelvis* 
'<^>n-^e€|uence  of  this  arrantrement  the  circnlation  of  tlie  bloml  in  the 
^/si-utt*rjne  pelvic  stnieiures  is  considerably  interfered  witli,  tho.^e  parts 
eiior  td  the  bot.ly  of  the  uterus — viz,,  the  cervix,  vaEri'ial  walls,  peri- 
^  '"^''  ^«<i  subpubic  tissues — being  congested,  while  tJiose  tissues  coni- 
JL  ^'^'  hetween  the  pelvic  wall  and  uterine  btKly  are  auiemie,  roaiiy  i)f 
Jg^-'^eiia    being  closed  or  nearly  closed.     In   the  uterine  body  itself 

Fro,  ^:. 


w 


^^^  netiii  iectlon  of  a  Vfphotie  pelvii,  frc*m  a  womnn  who  died  one  ftnd  A  hftU  haura  AAer 
\\  Uellvery,  of  piafll-iiMirtuiu   bcinurrljiii;e, 

B«&V1**  ^^^^^^•tii^''* '  *■*  l*st  himhiir  vprtt'bm;  c,  uterus;  rf.  peritontnmi;  f,  pUcefitAl  ftlte;/,  uterine 
Hp      ^  ;  ?,  retrtiim  ;  h,  |M»ueli  of  potjjrliii ;  i,  tvrvi3£  *  J,  ovrvk-dJ  oftufll ,  fc,  ceUular  tissue:  I,  bladder; 


'       til 

IL  ri*' 

r  fif 


^'^  is  marked  anmniia,  fnvin^  tu  the  compret^sion  of  vessels  by  the 
*  **^ct€d  and  eoiitraeted  museulature.  This  ccmdition  of  things  lasts 
^  «  ^hi}  first  four  days  of  tlie  puerperium.  Both  as  a  result  of  the  state 
^^  till*  uterus  and  of  the  compression  of  extm-uteriue  tissues  by  the 
I  ^^n  again^it  the  |ielvie  wall,  bleeding  from  its  inner  surface  is  greatlv 
^.^^rfrred  with*  while  a  marked  influenee  is  exerted  by  the  greatly 
***ri»il  circulation  in  the  direction  of  initiating  or  assisting  the  retro- 
*^^^^**^ive  changes  whici]  cause  utcTiue  involution,     FurtheFj  the  condi- 
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tion  of  the  cervix  and  vagina  aids  to  an  understanding  why  aftrr  latNir 
tliere  i;^  ^o  often  bleedin|^  as  a  result  of  tears  ;  und  why,  if  the  Wn- 
tion  has  extended  into  tlie  paracervical  and  juini  vagina  I  tis-f^iic?  eo  n<i 
in  venons  s^^inu-ses,  there  may  be  very  severe  licmorrhages. 

During  several  yean^  the  writer  has  made  careful  observatiof»>  rr^jinl' 
\ng  post-parturn  hemorrhage  in  ca.^es  of  nornral  and  abnormal  j^lvr*, 
und  he  has^  found  it  to  be  most  profuse  and   nMi>t  <iiltifndu<i  rkrk  m 
womeji   with  abnorniully   large  pelves  and    in   ilia!?e  wirli   ahntirKallv 
eontmeted  jKtlves.     Of  the  former,  may  lie   mentioufM:]   the  jiistn-n]:i)(>r 
or  nniver?rally  enlariifed,  and   the  kypliotie,  in  which  the  nppr  juirt  l^l 
the  ]K.>lvic  cavity  i^  much  increased  ;  id"  tlie  latter  X   may  njcntiiniiLr 
rickety  pelvis.     The  ex[danation  of  tbe^e  faetB  h  very  evident  (ma 
the  study  of  cadavera,     Barbtmr,  of  Edinburgh,  has  published  an  itil^r- 
esting  ease  of  a  kyphotic   woman  who  died  orre  and  a  half  li(itir?afVf   |' 
deliverVj  of  post-]>artiim  heninrrhage,  ami  his  sections  of  the  frozen  Ivalv    i 
show*  that  the  uterus  in    no   way  acts  as  a  plug  to  the  large  mt-  \^i    i 
the  aji)icr  part  of   tlie  pelvic   cavity »    thv  extra- uterine    U^bu^  Iw 
markedly  eougested,  tlie  large   vessels  dilated— ronditions  all  (livonlit    | 
to  excessive  bleeding.     On  the  otlier  hand,  in  the  e^isc  r*f  u  %vclkKi]i<il    y 
contraeted  brim,  as  is*  shown  by  Strata's  section  of  u  riekctv  woniau  wfm 
died  of  p(tst-partiini  beiuorrhage  one-hjdf  hour  after  dcliv<*rv,  tlic  tiirrti< 
e^tnnot  sink  down  into  tlie  pelvis,  tlie  cervix,  vagina,  and  exti^a-tHcniie 
pelvic  tissues  beiiag  thereby  alhtwc<l  to  lnH^otne  fnormously  eiinge5tc<L 


Mine. 


The  Prevention  of  Dystocia. 

r>uring  the  last  century  varions  attempts  were  made  to  inflmiuf  th 
growth  of  the  ftetu*^  during  its  ititiii-ntenne  life,  so  that  lalw^r  midi^l' 
reudcred  lessdifficnlt  in  eases  in  which  there  had  Ix'eii  dvstm-ia.  Tbi*^' 
consisted  in  piirging,  bleeding,  or  underfet*ding  the  motlicr. 

In  1841  Rowbotham,  a  Loudon  chemist,  published  a  ]ianiiJiltt  J^' 
scribing  the  success  which  had  followed  the  treatment  of  Kin  wtfi' 1*5 
restriction  of  her  diet.  For  n»any  ycar^  his  system  wa?' cami' *'^'^ 
irmrmg  the  laity ^  but  was  little  noticed  by  the  )>rotessitni. 

In  1889  Proehowmick  gave  an  aecoinit  of  some  c^ses  iiMvliicli '^*^ 
claimed  that  pregnancy  had  l>een  made  to  terminate  in  kitisflid**^' W^* 
time  laboi-s  by  dietetic  restrictions  to  wdiich  the  mothers  were  siilij^^^^*^. 
during  the  last  tw^o  months  of  pregnancy.  He  Wlieved  that  tliismtil*'''^ 
of  ti^eatmrnt  Avonld  result  in  the  development  of  a  smnll  f«»*ttm,  ^vliit'l^ 
might  in  a  large  percentage  of  women  with  contmetc^l  [iclves  1m^  iMffi»  ^^ 
full  time,  tbns  rendering  serions  operations  and  indnci^l  premnttm*  bh«»^ 
less  fretpieutly  necessary*  He  emplja^izes  the  inerease<l  capiirity  oiVgj^ 
skidl  for  moulding. 

H  h  diet  was  a  s  fo  1 1 o w s  t 

Monihiff:  Small  v\\\\  of  coffee  and  6  dmchme  of  Zwleliack. 

Noon :  Any  kind  of  mrat,  ^^^^  **^  fisli,  with  very  little  saucp, 
green  %*egetable,  with  fat  added.     Salad,  cheese, 

Ereinng:  As  above^  with  addition  of  H  ounces  of  l*read.    B^itt*''"  ^" 
desired. 

FhtidSf  pel*  diem^   limited   to   12  or   15  ounces  of  red  c>r  M*^^'''*^ 
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To  be  entirely  avoided :  Water,  soups,  potatoes,  cereals,  siig:ir,  beer. 

Several  workers  have  re|>orted  siiccessful  oases  treate<l  by  Pnx?ho\v- 
iiiek's  method,  but  it  has  not  been  sufficiently  tested  to  warrant  its 
widesj>read  adoption. 


B.  Soft  Parts. 
1.  Utenis. 

Developmental  Anomalies. 

When  labor  takes  place  in  the  case  of  a  unicomate  uterus  there  are 
apt  to  be  malpresentations  and  positions,  mainly  owing  to  the  inclination 
of  the  long  axis  of  the  cornu  to  the  pelvic  canal. 

In  the  case  of  pregnancy  in  one  horn  of  a  bicornate  uterus  the  same 
tendency  exists.  Here  also  labor  may  be  obstructed  by  the  recto- vesical 
ligament  which  runs  between  the  cornua.  Where  both  horns  are  preg- 
nant obstruction  is  likely  to  occur  from  jamming  together  of  the  twins. 

In  the  case  of  a  pregnancy  in  one  half  of  a  septate  uterus,  the  unim- 
pregnated  half  may  act  as  a  mechanical  obstruction  or  the  septum  may 
do  this. 

In  all  these  cases  the  labor  pains  may  often  be  weak,  short,  and  ineffi- 
cient. Rupture  of  the  uterus  may  occur.  Severe  post-partum  hemor- 
rhage may  result 

Treatment.  It  may  \ye  necessary  to  assist  delivery  by  version  or 
forceps.  In  such  cases  the  greatest  care  should  be  used  in  order  that 
the  uterine  wall  l)e  not  ruptureil.  Version  should  be  employed  as  little 
as  possible.  Eml)rvulcia  or  Caesareau  section  may  be  necessarj'  some- 
times.    When  a  septum  is  an  obstruction  it  may  be  cut  through. 

When  pregnancy  occurs  in  the  rudimentary  horn  of  a  bicornate  uterus, 
the  case  is  very  grave  and  must  be  treated  as  one  of  tubal  gestation. 

Atresia  of  the  Cervix. 

This  is  acquired  after  conception,  usually  from  the  use  of  escharotics, 
and  is  seldom  complete.  Generally  a  dimple  exists  at  the  site  of  the  os 
externum.  If  the  condition  l>e  not  relieved  rupture  of  the  uterus  will 
take  place. 

Treatment.  With  a  sound  a  small  opening  may  be  made  through 
the  dimple.  Sometimes  it  is  necessary  to  make  a  crucial  incision.  Dila- 
tation usually  follows  naturally.  If  there  is  sharp  bleeding,  ligatures 
may  be  necessary. 

Rigidity  of  the  Cervix. 

This  condition  causes  delay  in  the  first  stage  of  lal>or.  It  may  be 
functional  or  organic.  Functicmal  rigidity  is  either  constitutional — e.g.y 
as  met  in  elderly  primipane,  or  spasmodic.  In  the  latter  condition,  the 
cervical  sphincters  do  not  relax  between  the  i)ains,  and  the  os  externum 
tends  to  become  smaller  during  the  pains.  This  (H)ndition  is  usually 
associated  with  inefficient  contmctions  of  the  bodv  of  the  uterus. 
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Orgauie  rigidity  is  due  to  various  t*auses.  Former  lacerations  may 
have  led  to  the  formation  of  much  cicatricial  tissue  in  the  cervix^  or  this 
condition  may  succeed  openitive  procedures* 

Syphilitic  changes  or  new  growths  sometimes  cause  rigidity. 


:^ 


tlanoilt  of  lh«  e«rtls  ntetl  ot^crucUng  labor.    {Alter  Jcmra ) 

Treatment.  In  the  constitutional,  spasmodic,  and  inflammatory  vari- 
eties, hot  doueheSj  frequently  giveii»  are  serviceable.  Chloral,  morphia 
suppositories,  or  krge  doses  of  opium  in  pills  may  be  administered.  Large 
doses  of  chloral  are  to  be  preferretl,  because  tliis  drug  causes  dilatation 
(tainlessly  without  interfering  wtth  the  pains;  morphia  tends  to  susi>end 
the  pains.  If  the  patient  be  exhausted  chloroform  may  be  given,  and  a 
hypodermic  of  morphia  to  iuduce  sleep  for  a  few  hours. 

It  may  be  necessary  to  assist  dilatation  by  8e|ia rating  the  memhrancs 
from  the  lower  uterine  segment  ^^  much  as  pn«^il>le  and  by  pressing  the 
lips  of  the  cervix  ^lart  with  the  fingers*  Rubber  dilators,  e^  g.^  Barnes's 
or  Champetier  de  Kibes' s,  are  valuable  when  the  other  methods  fail. 

Sometimes  several  incisions,  one-half  inch  deep,  must  be  made  in  the 
cervix.     These  should  immediately  precede  artificial  delivery* 

Impactiox  of  the  Cervix- 

In  the  case  of  rigid  cervix,  hypertrophy  of  the  oerrix,  or  in  pendulous 
belly,  where  the  os  externum  is  directed  to  the  Imek,  the  anterior  lip  may 
be  caught  between  tlie  head  and  the  pubes,  and,  becoming  swollen  and 
oedematous,  may  impede  labor,  or,  after  labor,  may  slough.     In  these 
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t  attempts?  should  be  maile  to  push  the  cervix  up  between  the  paini*. 
?ii  this  k  impossible,  it  i.s  best  to  draw  the  head  through  with  forceps 
■umke  incisions  in  the  cervix. 


Malpositions  op  the  Uterus. 


Teiiion.  AVTien  there  is  marked  anteversion  in  pendulous  belly, 
B  a  result  of  seiisrated  recti^  the  uterine  force  may  be  so  badly  directed 
:  dilatation  takes  place  very  slowly. 

'heatment*  The  patient  is  kept  on  her  back,  an  abdominal  binder 
igiised  to  hold  the  uterus  in  positiou. 

Emia.  A  pregnant  uterus  may  fall  into  an  umbilical  hernia  or  into 
sntral  hernia  following  a  laparotomy.  Sometimes  an  inguinal  hernia 
T  contain  a  pregnant  uterus. 


m 


W 


# 


7 


'/ 


Retmftex  ton  of  tha  ^ m^d  ucen».    (A  tter  Sen  kn,\ 

^TlfE.VT,     The  dorsid  position  and  the  binder  are  employed  to 

he  uterine  axis   projK^ly  directeth      In  the  case  of  au  inguinal 

,  the  child  may  be  ileli\'ered  by  version,  and  the  uterus  afterward 

imwri  from  the  bernia.     But  it  is  probably  l>est  to  open  the  hernial 

emoviii^  the  fcetus  from  the  womb  and  amputating  the  latter*    Tins 

kion  is  usuallv  found  with  a  unicornate  or  bicornate  uterus. 


4 on  P^ THoLoa r  of  labor. 

Latero-yeralon.  Jlarked  tilthig  of  the  fundus  to  one  or  otl)i?r  si<1e  mar 
8*>mc' times  occur.  The  patient  should!  l)e  placed  on  the  side  ttiward  wiiirJj 
the  fund tig  h  directed,  and  a  pillow  should  be  put  ytider  that  ftide  of  lir 
lielly  duriug  labor* 

SaccalatiQii*  Where  a  retroflexion  of  the  gravid  uterus  hms  ocoonrf 
in  tht'  uai'ly  months,  the  pregnancy  having  advanced  to  term^  then  istf 
be  formed  a  kind  of  diverticulum  behind  the  t^ervix^  tbe  latter  hdn^ 
nmially  above  the  brim  again nt  the  abdominal  wait  The  posterior vaaiutl 
wall  i^  markedly  bulged  downward  and  forwaixl^  and  theftetal  pmniai 
be  ^o  easily  felt  us  to  enggest  an  ectopic  ge&itatiou;  or  the  pnije^'liB^ 
vatrina  may  be  mistaken  for  a  bag  of  membranes. 

Trk.vtment.  The  cervix  should  be  dilated  artificially  mul  vmintt 
pt*rfr*rmed.    It  may  be  neeesivary  stjmetimes  to  perforin  Cesarean  mim. 

Prolapsus  ITteri.  C*omplete  prolapse  of  the  pregnant  utera-  i.^  iiii- 
known.      Various  degrees  of  partial  prolapse  have  been  met  witii. 

Often  when  pains  set  in  the  prolapsed  portion  is  drawn  up,  Bai  if 
the  cervix  be  rif;:id  or  much  liypertrophied,  this  does  not  happtn.  aji^l 
the  prohipsed  portion  may  liei^me  redematons,  and^  consorjueotly,  iiuirr 
pronounfMid, 

TflfciATMEKT,     See  **  Impaction  of  the  Cervix/' 

Labor  rx  Cassis  in  which   prkvious  Operativk  MEAt^Uits 

IhHPLA€KMENT   OF   THE    UtKUCS    HAVK    BKKX    CABJlIKli  UlT 

It  ts  tfxj  so<m  to  deei<le  as  to  the  frequency  of  coniplicatto)i<^  in  liiN 
due  to  the  various  ojH^rHtions  which  have  been  carried  out  for  (ii<i»laQ( 
menfs  (d*  the  uterus     (hi  Ivan   approximate  idea  of  their  rcfativr 
piirtarjiv  can  be  irivcn. 

Sliorceuing  of  the  roiuid  ligaments  by  alt  methods  hit-^  ran^lv  l^w'n 
n^ported  a>  i:au!^in.ir  fronljle  in  fabor. 

Vaginal  fixation  and  ventro^ fixation  are  the  most  .sonouiJaiu^'^**' 
troiiljle^  tlic  former  more  frequently  than  the  latter.  ^Malprc^seutati^** 
and  nial)>ositions  of  the  ftetns,  inertia  uteri,  rnptin'e  of  liie  iueni^,at)4 
po^t-|Kirttim  hi^morrhnge  are  among  the  mo^t  trnjiiont  CMnijjliciii'^"-' 
A  ronsidenibh'  jwjrccntage  of  i>listt'tric  ojK^mtionH  [jave  Uvm  tm"*^ 
sarA% 

Ventro-suspeusifui  i.^  very  infrLTjuently  tollowed  by  drfficnlty  iti  luW- 
This  is  explained  by  the  stretchinfr  or  bri^akin^of  the  tibriHis  saR(>fn>^^ 
ligjinn^its  whiiHi  support  the  uterus  from  the  alKlominal  walk 

New  Growths  of  the  Uterus, 

1*  nbromyoma*  Fibnimyomata  are  not  common  censes  of  tmiiM*'  * 
la lx> r <  It  is  i m jw tas i ble  acu u in tc  1  y  to  g ro n p  th e  d i stu rba n ces  w^h kh  ^^^^ 
m  relati^ui  to  the  various  forms  of  tumor  met  Tfith,  viz.,  submucmis,  sub- 
peritonealj  and  interKtttiab 

The  most  dangerous  as  regai*ds  labor  are  those  in  the  regiiMi  af  thei^f" 
VI X .  Tlu  *se  m  ay  lend  to  m  a  1  p  r  ese  n  ta  1 1  o  ns  a  n  d  m  a  1  pos  i  i  i  o  1 1  s  af  I  hi'  fi  I'tH** 
to  obstruction  in  ]al>r>r,  to  prola|ise  of  the  con],  to  adherent  pla*x*jitn,iii*'' 
fo  iMwt-iiartum  hemorrhag<\  Labnr-pairi?i  nuiy  b<^  vf*rv  irrt^ular.  oft<*J 
int^rtident ;  sotnetimes  a  tetanic  eoiidit  ion  is  nie^with^I^jjeratbMjf 
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the  uterus  may  occur.  Contusions  and  fractures  of  the  foetal  skull  may 
be  causeil.  Deatli  may  occur  in  some  cases  if  interference  be  not  carried 
out. 

In  the  puerperium  there  is  increased  risk  of  inflammation  and  septic 
infection,  or,  in  the  case  of  a  submucous  tumor,  of  necrosis. 

Sometimes  the  contractions  of  the  uterus  may  displace  above  the  brim 
a  small  tumor  which  had  lain  below  it  on  the  anterior  wall. 

Spontaneous  enucleation  of  a  submucous  fibroid  may  occur  during  or 
immediately  after  delivery. 

Diagnosis.  The  diagnosis  is  not,  as  a  rule,  difficult,  save  when  the 
fibroid  is  on  the  posterior  wall  or  projecting  into  the  cavity  of  the  uterus. 
When  they  can  be  felt  they  are  generally  easily  recognized.  They  may 
be  mistaken  for  parts  of  the  foetus,  for  twins,  or  for  portions  of  placenta. 

Treatment.  In  some  cases  of  fibroid — e.  ^.,  subperitoneal  ones  high 
up  in  the  body — the  hibor  may  go  on  perfectly  naturally.    In  cases  where 


FlO.  295. 
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Myoma  uteri  cbraplicating  pregnancy.    (Afier  Spiegllkero.) 

there  are  several  small  fibroids  or  a  large  one  high  up  in  the  wall,  the 
pains  may  be  weak  and  labor  prolonged.  In  such  a  case  version  or  for- 
ceps may  be  employed.  Interference  should  be  carried  out  early,  because 
the  risks  to  the  mother  are  greater  the  longer  the  delay. 

When  a  small  tumor  is  felt  so  low  down  as  to  be  a  source  of  obstruction, 
it  .should  be  carefully  examined,  in  order  that  it  may  be  known  whether 
or  not  it  may  be  pushed  upward.  Attempts  may  be  made  to  push  the 
tumor  up,  the  patient  l>eing  in  the  lateral,  dorsal,  or  genuj)ectoraI  posture. 
Anjesthcsia  may  be  ne((»ssary  to  carry  out  this  procedure.     If  this  is  im- 

fossible,  the  further  treatment  depends  on  the  amount  of  contraction, 
t  may  be  so  sliirlit  that  delivery  by  version  or  force])s  may  be  performed; 


Walcher's  poaition  may  sometimes  ^mht  delivery.     If  greater,  i 
ulcia  ar  Cse^rean  eectioa  is  net*essarj\     Should  such  a  earn  he 
observation  during  the  course  of  preg^nancy,  the  iDdtiction  of  ppeoiatai^ 
labor  may  BometimeB  be  a  safe  method  of  proeedure, 
I  Polypoidal  fibroids  of  the  cervix  may  be  removed  before  or  dm^ 

delivery,     Non-pedicukted  ones  of  the  cervix  may  be  enucleated  artit 
I      cially. 

I  Where  a  very  large  fibroid  of  the  body  or  several  small  uoes  mn^^ 

[     marked  obstruction^  Ca?sareaii  section  or  Porro's  operation  shoitJd  br 
I     decided  uix»n. 

:         In  all  cases  in  which  delivery  is  eflfected  through  the  v^pm  lk 

\     greatest  care  must  be  exereised  in  the  treatment  of  the  third  stag?,  lb 

i     pliu^nta  may  be  adlierent  and   may  require  se]>aratian,     Hemurfha^ 

I     may  Ik*  profuse^  from  the  imperfect  contraction  and  retraction  of  liw 

I     uterusj  or  from  the  opening  of  \fessel8  in  the  capsule  of  a  siibmiK^m* 

;     fibroid.     The  hot  intni-nterine  douche  must  be  iteedj  as  well  as  hypfn 

dermic  injections  of  ergotin.     The  best  method  of  cotitrolling  lipmijf- 

I      rhage,  however,  is  to  pack  the  uterus  and  vagina  with  sterilized  idiifonij 

gauze*    This  may  be  left  in  situ  for  three  or  four  days^  and  then  may  Im 

renewed  if  necessary. 

If  a  submucous  tumor  tends  to  become  enucleated  it  should  be  reroov^J 
early,  in  order  to  diminish  the  risk  of  necrosis  and  suppuration. 

It  is  interesting  to  note  that  uterine  fibroids  often  get  smaller  itul 
sometimes  disappear  after  labor. 

2,  Oarcinoma  of  the  Cervix.  This  condition  may  be  found  at  full  tm^-, 
and  may  be  a  cause  of  trouble  in  labor*  Sometimes,  if  the  ii^e^  tv 
early  and  localized,  the  labor  may  go  on  naturally.  If  the  okm^^f  !>' 
advanced  and  infiltniting  surrounding  tissues,  and  the  case  be  left  U 
uaturej  the  pains  may  be  intermittent  for  days,  the  i>atient  getting  weak- 
enedj  and  the  child  usually  dying.  Rupture  of  the  cervix  mayoocurt 
leading  to  bad  hemorrhage  or  to  sepsis, 

Trkatment,  If  the  case  is  observed  during  early  pregnancy  in  ^'■ 
local izetl  state  of  the  new-growth,  total  extirpation  of  the  nteru;*  by  tlif 
vagina  may  be  carried  out*  Later  in  pregnancy  premature  labor  niftyof* 
induced  and  arapututiou  of  the  cervix  or  extirpation  of  the  uterus afterw^iJ 
carried  out^  or  abdominal  extirpation  of  the  uterus  may  be  perfon»e<i* 
At  full  time,  when  the  eerviwil  cancer  is  not  too  extensive,  some  preft^ 
to  perform  embryidciaj  if  a  living  child  cannot  be  delivered*  Opinw^^ 
is,  iiowever,  tending  more  to  favor  the  pei-formance  of  Ciesan^an  mt^^^^^ 
m  all  cases  where  the  disease  is  at  all  marked.  But  w*heiiever  then*  l" 
a  chance  that  the  cancer  may  be  entirely  rcmovecii  Porro^s  opemti"" 
should  be  mrried  out. 

Duhrsscn  has  i*ecomraendcd  the  vafifinal  route  for  certain  cases,  Tt**J 
utonis  is  dniwn  down,  the  bladder  dissectc*!  from  its  wall  nnd  pi^lj*^^ 
upward  J  and  an  oiK.^nirig  inade  into  the  utcrtue  cavity,  thr<>tigh  ww" 
the  foetus  is  extracted.     The  uleruB  is  tJicu  removed.  " 
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Stenosis  of  Vagina  and  Vulva  and  Rigidity  of  Tissues. 

Sometimes  the  vagina  may  be  double,  or  have  longitudinal  or  trans- 
verse septa.     Rarely,  it  may  be  markedly  atresic. 

Treatment.  Septa  should  be  divided.  An  atresic  portion  may  be 
dilated  if  it  be  not  too  extensive.  Incisions  may  be  necessary.  But 
sometimes  embryulcia  or  Cesarean  section  may  be  indicated. 

The  hymen  may  be  a  cause  of  obstruction  and  may  require  incision  or 
removal. 

The  vagina  and  vulva  may  be  narrow  and  tough  in  elderly  primiparse, 
in  very  muscular  women,  and  in  conditions  of  cicatricial  contraction  after 
previous  injury. 

Treatment.  Hot  douches,  emollients,  and  warm  sponges  serve  some- 
what to  soften  the  parts.  Dilatation  may  be  proraotea  by  means  of  arti- 
ficial dilators — e.  g.,  Barnes's  or  Champetier  de  Ribes's  bag.^  If  the 
Erineum  is  so  rigid  that  it  will  not  stretch  well,  and  if  a  rupture  is 
itedj  episiotomy  should  be  carried  out  witli  scissors,  a  cut  being  made 
through  the  edge  on  each  side  a  short  distance  from  the  middle  line. 
This  procedure  saves  the  risk  of  a  tear  into  the  anus.  The  cuts  can  be 
closea  after  delivery,  if  they  are  large.  It  is  to  be  remembered  that 
labor  may  be  expedited  in  a  case  of  rigid  perineum  if  the  patient  be 
placed  in  Walchcr's  position. 

Where  cicatrization  of  the  vagina  does  not  yield  to  hydrostatic  dilata- 
tion, accompanied  with  superficial  incisions  sufficient  to  permit  of  delivery 
by  version  or  forceps,  Csesarean  section  is  necessary. 

Swellings  of  the  Vagina  and  Vulva. 

Hamatoma.  This  condition  may  be  found  in  the  labia,  the  perineum, 
or  the  vaginal  walls.  Though  it  mostly  occurs  after  labor,  it  may  be  a 
cause  of  delay  in  labor.  Sometimes  it  may  form  between  the  delivery 
of  the  first  and  second  child  in  the  case  of  twins.  If  the  mass  be  large 
enough  to  obstruct  delivery,  it  should  bo  incised  and  cleared  out,  to  allow 
of  the  j)assage  of  the  foetus.  Afterward,  if  there  be  slight  bleeding,  the 
cavity  should  be  packed  with  iodoform  or  chinosol  gauze.  If,  however, 
the  hemorrhiige  be  severe,  it  may  be  necessary  to  close  the  cavity  from 
side  to  side  with  a  series  of  sutures,  and  to  keep  up  pressure  on  the  sur- 
face by  means  of  a  pad  and  bandage.  In  the  ease  of  a  small  mass 
(leHvery  may  be  effected  by  means  of  forceps,  incision  not  bein^ 
necessary. 

(Edema  of  the  Vulva.  This  condition  may  be  due  to  heart  or  kidney 
disease,  or  to  delayed  labor.  The  cedematous  parts  are  apt  to  tear,  and 
may  become  gangrenous  afterward.  Puncture  or  incision  may  be  neces- 
sarj',  but  only  when  absolutely  unavoidable,  owing  to  the  risk  of  sepsis 
or  gangrene.  This  procedure  must  be  carried  out  with  strict  asei)sis. 
Episiotomy  may  be  necessary  to  save  rupture. 

Varicoee  Veins  of  Vulva.  These  very  rarely  interfere  with  the  passage 
of  the  head  through  the  vulva.  They  may  rupture  or  be  so  bruised  as 
to  slough  after\vard. 

»  These  dilators  must  n(»t  be  overclisttinl<'<l,  lo>t  ru|tt\in'  of  iIk*  vneiiin  he  cau^f(l. 
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Labial  Ab&cess.     If  tliis  is   larp^o  ouotigh  to  oKsfruet  lalmr,  ii  mj^ 
o[M'iif'J,  r*f^mp<'cl  out  J  f^wtihhe*!  with  i<Hli/ocl  pluMiol,  and  s-iuftiiiJ  wltii  u\k 
i\mii  iH'  cliincisul  piii/i'. 

Solid  Tumors  of  tbe  Yagina  and  Vulya.     Fibromata  and  fSbroMVO 
may  OL^^ur  ami  may  interfere  with  delivery*     The  brubiog  iif  the  tit 
may  lead  to  after-gangrene. 

Treatment,     If  tlia^e  tumors  are  not  recognized  until  kborc 
on,  it  may  be  possllde  to  remove  them  by  enueleation  or  by  .  n  | 

of  the  pediineulated  fornix,      A\'here  this  is  not  considered  ad% 
e^ps  may  tx^  imed  if  the  vagina  is  not  too  much  ccntracti*d.    Tbcrci 
danger  of  < -a using  after-sloughing  of  ti^uea  if  there  be  a  imiloiifed  i 
of  thu  forcii)6.    Rarely  embryiilcia  or  Cesarean  section  amy  be  m 

Cygl^.  Theae  may  ubetruet  labor.  Puncture  m  usually  siitifficieiit  1 
prHmute  delivery.  A  pediciilntcd  cyst  may  be  removed  easily  dmi^ 
ialmr. 

Enterocele.    Vaginal  eiitenKM?le  may  be  either  anterior  or  p^eteridJ 
The  latter  is  mot*t  common.     The  hernial  condition  may  ob$tnj»i  Ubor 
when  the  bowel  i^  distendcfl  with  gas  or  with  feee5.    The  loDg-cnutiriui 
pressure  of  the  head  may  lead  to  a  rupture  of  the  §ac,  or  may  serimNl^ 
briiiHe  the  bowel. 

Treatment,    The  patient  should  l>e  placed  in  the  gentipectora!  |« 
tion  and  tlic  hernia  retlut^Hl,      If  this  is  not  po^ible,  owing  to  the  f'^f 
position  of  the  presenting  part  of  the  foHuB,  or  to  adbe^ioni^,  the  diiUI 
should  be  delivered  rapidly  with  force j^*     Should  rupture  tjf  ih^  asl 
ocjour  the  intp^tines  shoidd  be  cleansed  and  returned^,  and  a  repaif  opra-^ 
tion  lie  i>erformed  on  the  posterior  vaginal  wall. 

If  the  hernial  cfmdition  be  a  very  large  one,  C^searean  section  may  I 
justifiable. 

Distended  Eectum  or  Colon,     Fecal  aecumulatioti  may  delay  labur ! 
interfering  witli  tlie  piiueria  and  by  oli?itrncting  the  passages,    Tbelw*^ 
must  be  cleared  out  with  enemata  or  by  repeate*!  flushings  by  meanM 
a  funnel  and  tube.     Sometimes  it  is  lu'ct'i^sjiry  to  sinKip  out  the  miBuS ' 
and  for  this  it  may  be  necessary  to  anst  ^tln'tize  the  (latlent, 

Sometimes  this  distention  of  the  rectum  may  be  associated  witii  tl"^ 
condition  known  aa  anus  vaguuUWf  in  which  the  anus  is  plae^  too  hi 
forward. 

Cancer  of  the  Rectum,  if  extensive,  may  be  such  an  obstruction  «  ^" 
lead  to  Cresarean  sectiuu. 

Conditions  of  the  Bladder, 

Distention.  This  is  a  very  oommon  muse  of  delay  in  labor.  Theiiri^ 
sbonld  l»e  removed  with  a  long,  soft  catheter.  Sometimes  thia  is  imp^**^ 
sible,  and  suprapubic  aspiration  ninst  be  carried  ont, 

Cystocele  or  Colpocystoeele,    This  conditimi  may  ol>stract  labor.    It  ^^^'J- 
be  mistaken  for  an  impacted  cervix,  for  the  Ijog  of  membmues^  tot  ^^"^ 
caput  suecedaneum,  nr  for  a  tumor. 

Treatment,     The  urine  should  be  drawn  off^  care  l>eing  tak^** 
pass  the  catheter  downward  and  backward.     The  pnilapsiog  part  dJ^^ 
be  grad  nail  V  pushed  up  above  the  ad  vaucing  head.    Si  mi  etimes  it  is  n* 
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sary  to  deliver  the  child  with  forceps,  the  sacculation  being  held  up  by 
an  assistant 

Vesical  Oalculus.  If  the  calculus  be  very  small,  labor  may  go  on  nat- 
urally without  causing  any  trouble,  but  if  it  is  of  any  size  it  is  apt  to  be 
very  painful,  to  obstruct  delivery,  and  to  lead  to  injury  of  bladder  and 
vaginal  walls.  If  discovered  early  in  labor  it  may  be  pushed  above  the 
symphysis  and  removed  after  labor,  in  the  case  of  a  small  one.  Some, 
however,  think  it  best  to  remove  it  by  dilatation  of  the  urethra.  If  the 
stone  be  too  large  to  be  removed  in  this  way,  it  should  be  extracted 
through  a  mesial  incision  in  the  anterior  vaginal  wall  and  base  of  the 
bladder.     After  labor  the  incision  can  be  closed. 

Tumors  of  Neighboring  Structures. 

Ovarian  Tumors.  Ovarian  tumors  may  complicate  labor  in  various 
ways.  If  of  large  size  they  may  interfere  with  the  powers  and  may 
obstruct  the  passages.  They  may  also  cause  malpositions  and  malpre- 
sentations.  Small  tumors  are  serious  causes  of  obstruction  when  they 
lie  in  the  true  pelvis.  Labor  may  lead  to  rupture  of  the  tumor  when  it 
is  cystic,  and  this  may  be  followed  by  intra-peritoneal  hemorrhage  or 
peritonitis;  or  the  tumor  wall  may  be  much  bruised  and  inflammation 
and  adhesion  may  result.  Twisted  pedicle  and  occlusion  of  the  bowels 
are  sometimes  caused.     Rupture  of  uterus,  vagina,  or  rectum  may  occur. 

Diagnosis.  This  may  be  difficult  in  some  cases.  The  tumor  may  be 
mistaken  for  a  fibroid  or  for  a  blood  or  inflammatory  exudation  when  it 
is  situated  within  the  true  pelvis.  When  it  is  cystic  and  fluctuation  can 
be  made  out  by  vaginal  examination,  the  diagnosis  is  easier. 

When  the  tumor  is  above  the  brim  and  is  not  situated  behind  the 
uterus  it  may  be  felt  distinct  from  the  uterus,  and  may  be  moved  unless 
impacted  or  fixed  by  adhesions.  The  abdomen  is  exceptionally  distended, 
and  the  condition  may  be  mistaken  for  hydramnios  or  twins.  However, 
no  intermittent  contractions  occur  in  the  wall  of  the  tumor,  and  it  is  thus 
distinguished  from  the  uterine  wall. 

Treatment.  If  the  woman  has  begun  labor  and  the  tumor  be  below 
the  brim,  an  effort  should  be  made  to  push  it  into  the  abdomen,  ana\sthcsia 
being  used,  if  necessarv.  If  this  fail,  some  authorities  think  it  l>ost  to 
try  delivery  with  forceps,  if  the  obstruction  be  not  too  great ;  or,  if  this 
fail,  to  tap  the  cyst  and  deliver  with  forceps,  or  to  eni[)loy  eiubrvulcia. 
Others  reject  these  measures,  and  recommend  abdominal  s<'ction  and 
removal  of  the  tumor ;  or,  in  some  crises,  Cjesarean  section  and  r<- 
moval. 

The  objection  to  vaginal  puncture  is  that  it  may  be  followed  by  danger 
to  the  peritoneum  by  escape  of  the  contents,  esj)ecially  if  it  be  a  dermoid. 
If  the  cyst  contain  many  loculi,  puncture  may  do  no  good.  Also,  a 
mistake  in  diagnosis  may  be  made,  and  a  ])yosalpinx,  for  instance,  might 
be  opened. 

\V  hen  the  cyst  is  above  the  brim  delivery  may  usually  be  eflfected  by 
version  or  forceps. 

Other  Tumors  of  the  Soft  Parts.  Broad  ligament,  tubal,  and  other 
swellings,  if  of  sufficient  size  to  cause  serious  obstruction  in  labor,  are 
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l)est  tiTateci  by  Ctesaroan  scc^tioD,  A  Ijvdatid  cyst  should  also  l^e  tr^ted 
ill  tlii^  way. 

Inguinal  and  Crural  Hemiie.  Tliese  may  he  ihrced  down  during  lal>c>r 
ami  cnuise  a  grt'i^T  iut'ivii^^c^  iu  jniin  and  exfe,smvc  straining.  It  may  be 
iiiK?e.ssary  to  hold  the  hornia  l)ack  durin^^  the  ]iiiin^,  or  Mimetiiues  to 
aiup.sthetixe  the  jmtieut  and  delivtT  by  verjsion  or  force |>.s. 

Moating  Kidney.  A  kidney  mav  Lm?  di^? placed  di^wii wanl  und  be  adher- 
ent  at  tlip  brini^  or  may  be  deeply  placed  in  tlie  i><"lvisij  luinsiiug  an  t>l>- 
s*tructiou  and  iuereasing  the  |iatient*&«  t^ntlering  greatly*  It  may  be 
iieeeKsiry  to  aniesthetize  and  deliver  by  version  or  tbreepi!** 

Ruiige  performed  abdominal  i^eetmti  in  one  ciXi^e,  mining  the  kidney 
itiit  of  the  pelvis.  Albers-St*lionb**rg  rep<>ri!*  one  ea^e  in  which  rupture 
of  the  nteru:^  wat^  eaus4?d.  In  another,  in  whieli  the  kidney  lay  hi  the 
ptiueh  of  J)f>ug]as,  vaginal  nepliivetomy  was  c^irned  out  ;  tlii;?  was  fol- 
lowed l>y  sill m'ssf ul  labor. 

Tmnors  af  the  Liver.  I^arge  hydatid  ey^ts  and  careinomatous  tumors 
may  obstruct  labor,  Vereion  or  forceps  may  be  Decessary,  or  Ci^aredn 
eectiou. 

3.    ANOMALIES  OF  THE  FCETTTS* 
MalpofiiMon  of  the  Hea4. 


OCCIP1TO-I'0«^TERIOR    CaSES. 

There  are  two  varietiejri  t  that  in  which  the  lung  axis  of  tlie  head 
lies  it)  the  right  oblique  diameter  at  the  beginning  of  lulior — right 
iK^Mja to-posterior,  II,  O*  I\— and  that  in  which  it  lies  in  the  left  obHipie 
diameter — left  oeeipito- posterior*  The  former  h  the  more  com- 
motio 

Labor  is  generally  longer  in  these  case«,  partly  because  the  head  does 
not  flex  w^elt  on  entering  the  pelvis^,  and  ao  does  not  become  well  aceom- 
moilated  to  it,  and  partly  because  of  the  long  internal  rotation.  The 
paiuB  in  the  first  stage  are  often  irregular  and  inii>erfettly  marked* 

DiAGKOHiH,  On  external  examination  of  the  abdomen  at  the  begin- 
ning of  labur,  tlie  \mck  of  the  fcetns  is  not  felt  through  the  mother^s 
anterior  alHlominal  walL  If  the  part*  are  lax  or  thin^  the  irn^ular 
prctjections  of  tlie  liml*s  of  the  foetus  may  be  felt.  The  head  may  he 
palpated  above  the  brim.  The  fretal  heart  in  heanl  well  around  in  the 
flank  between  the  iliae  eregt  and  the  ribs.  On  vaginal  examination  the 
rounded  head  is  felt  through  the  fornices.  When  the  cervix  is  opened 
sufficiently  to  allow  the  entrance  of  the  fingers,  the  sagittal  suture  is  felt 
in  the  line  of  the  oblique  diameter,  and  the  posterior  fontanelle  is  in  the 
posterior  half  of  the  pelvis. 

Mechanibm.     The  normal  mechanism  in  a  typical  case  is  as  follows ; 

Flexion. 

Internal  rotation. 

Extension. 

External  rotation. 
Flexion    goe^    on    .slowly,   and    consis^ts    in    a    movement    of    the 
oceipnt   downwanl   and   inward    from    its   original   position    near   the 
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the   occipital  end  of 
pelvic   floor.      As  a 


Fig.  296. 


girdle  of  contact.  Following  this  movement, 
the  head  reaches  the  sacral  segment  of  the 
result  of  this,  according  to  the  teaching  of 
Berry  Hart,  internal  rotation  is  brought  about, 
the  occiput  being  thrown  or  directed  forward 
until  it  lies  in  the  middle  line  anteriorly.  The 
rest  of  the  delivery  proceeds  as  in  an  occipito- 
anterior case. 

Abnormal  Occipito-posterior  Oases.  1.  In  some 
cases  the  head  does  not  flex  well  on  entering  the 
brim,  owing  to  a  small  size  of  the  head.  The 
sinciput  reaches  the  sacral  segment  of  the  pelvic 
floor  before  the  occiput  on  the  opposite  side,  and 
as  a  result,  according  to  Hart's  law,  it  is  rotated 
to  the  front  of  the  pelvis,  the  occiput  turning 
into  the  hollow  of  the  sacrum.  Clinically,  we 
always  speak  of  this  malrotation  as  a  rotation 
of  the  occiput  to  the  back;  but  in  reality,  ac- 
cording to  Hart,  the  essential  feature  is  the  an- 
terior rotation  of  the  sincipital  end  of  the  head. 

The  head  may  now  remain  in  this  position,  which  is  termed  ^^  Per- 
.sistent  Occi  pi  to- posterior''  or  the  ^*  Face  to  Pubes"  case. 

But  natural  expulsion  may  take  place,  the  face  passing  under  the  sym- 
physis and  the  occiput  over  the  perineum.  This  is  accomplished  with 
difficulty,  and  requires  very  strong  pains,  lax  maternal  parts,  and  not  too 


Diagram  showing   head  un- 
moulded  and  moulded  in  a  pex^ 
sistent  occipito-poeterior  case. 
Black,  unmoulded. 
Red,  moulded. 
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Right  occipito- posterior  position  of  head.  The 
arrow  shows  the  direction  of  the  long  internal 
rotation  made  by  the  occiput  in  delivery. 


I^ft  ocdpito-posterior  position  of  head.  The 
arrow  shows  the  direction  of  the  long  internal 
rotation  made  by  the  occiput  in  delivery. 


large  a  head.  The  perineum  is  generally  badly  torn.  The  head  flexes 
well  before  it  passes  through  the  outlet.  After  the  birth  of  the  head 
external  rotation  (really  an  internal  rotation  of  the  shoulders)  occurs,  and 
the  body  is  born. 

The  head 'moulding  in  these  cases  is  as  follows:  The  occipito-mental 
and  occipito-frontal  diameters  are  much  shortened,  the  suboccipito-breg- 
matic  being  lengtheiie<l  greatly. 

2.  In  some  cases,  OAving  to  the  disproportion  between  the  occipital  end 
of  the  head  and  that  part  of  the  brim  in  relation  to  it,  flexion  is  pre- 
vented, and  the  head  may  enter  the  brim  in  an  extended  position,  giving 
a  brow  or  face  presentation. 


F»ult^  mecbaalsm  la  a  right  occlpUo-poAterlor  cAm.    The  occiput  Is  ftbows  rauutif  lo  l^t  te^J^ 

Management  op  Labdr*  The  aise  slioukl  Iw  carefully  watclie<t  ^"^ 
frequent  exiLininiition.s  sboiild  be  rnude  to  determine  whether  or  not  tlexi**^'* 
is  taking  place  to  a  sufficient  extent*  If  the  mechanism  ^iyei^  on  sa^*^' 
factorily,  the  management  h  the  same  as  in  an  t>eci pi  to-anterior  r«se. 

When  flexion  takes  place  Imdly  it  ^houM  be  promoted,  the  eiiuuf  *'* 
being  pn.shed  up  during  the  pains.     This  is  best  aecQ{i]pU>^hcd  if  C*^^ 
patient  be  placed  in  the  genu  pectoral  pogtiire* 

If  this  be  not  successf  [il^  some  aiithortties  ret^ommcnd  that  tli<^  wim*^" 
be  amesthetizcd,  the  hand  passed  into  the  cervix  an*l  the  \\inA  umrk^K 
flexed  by  pressing  up  the  sinciput.  The  ante^thetie  ^jhoidd  tii«^n  ■-^' 
stopped  and  the  head  kept  flexed  until  pain.^  return,  fort^ing  it  iiitctrf^** 
brim.  Should  extension  again  be  established,  the  following  metlnJ**f 
may  be  adopted  :  The  fa4us  may  be  turned  and  delivered  a>  a  furc^*^/^ 
case;  or  the  head  and  trunk  may  be  rotated  hy  the  hand  unlil  the  ^m:^"*^ 
put  is  anterior,  and  tlien  may  be  delivered  with  foHt^ps  ;  or  f<ifi'>^T^ 
may  be  at  once  applie<l  while  the  (►ceiput  h  posterior.  Mo8t  j>hy'^iti£*-^* 
employ  the  latter  method. 

AFPLicATiON  OP  Forceps  in  a  High  OcciPiTo-pofrrERiun  Cv^^*^ 
Tiie  blades  art*  applied  in  the  ordinary  manner — /.  *■.,  right  and  k-ft^^*"' 
the  pel  via*    A^  the  head  is  drawn  into  tae  cavity  rotation  tenik  to  oo^«f» 


ANOMALIES  OF  THE  FCETUS.  465 

As  a  result  of  this  the  blades  are  so  altered  as  to  be  ill-adapted  to  the 
pelvic  curve,  and  they  should,  therefore,  be  removed  as  soon  as  the  head 
is  well  through  the  brim.  The  case  may  then  be  left  to  nature,  or  the 
forceps  may  be  reapplied. 

Recently  Milne  Murray  has  introduced  axis-traction  forceps  for  these 
cases  to  allow  of  continuous  extraction  of  the  head  in  spite  of  the  rotation 
which  occurs.  The  main  feature  which  allows  of  this  is  the  lessening 
of  the  curve  of  the  blades. 

Application  of  Forceps  when  the  Head  is  Low  in  the  Pel- 
vis. When  the  occiput  has  not  rotated  to  the  front  or  has  only  partly 
rotated,  the  forceps  will  grasp  the  head  obliquely  or  antero-posteriorly. 
As  traction  proceeds  the  head  tends  to  rotate.  If  this  is  marked,  the 
blades  shoula  be  removed  and  reapplied.  Between  tractions  the  handles 
should  be  separated,  because  sometimes  the  occiput  tends  to  turn  to  the 
front  spontaneously. 

When  the  occiput  is  in  the  hollow  of  the  sacrum  the  sinciput  should 
be  kept  well  pushed  up,  in  order  to  promote  flexion  and  to  allow  head- 
moulding  to  occur.  Then  forceps  should  be  applied  and  delivery  brought 
about,  the  patient  being  placed  in  Walcher's  position  the  better  to  pro- 
tect the  perineum.  As  the  head  emerges  it  should  flex,  the  root  of  the 
nose  pivoting  under  the  pubic  arch. 

If  necessary,  the  perineum  should  be  incised  on  each  side  of  the  middle 
line  to  prevent  a  central  rupture. 

Face  Presentations. 

Frequency.  Face  presentations  are  not  common.  Various  statistics 
are  given,  from  1  in  200  to  I  in  497. 

Positions.  The  chin  is  the  denominator  and  the  positions  are  in  order 
of  frequency: 

Hi^ht  niento-poi^tonor,  R.  M.  P. 
Left  niento-anterior,  L.  M.  A. 
Left  nionto-postorior,  L.  M.  P. 
Ki»rlit  nicnto-anterior,  K.  M.  A. 
Some  authoritios  hrlicvo  that  left  nionto-aiitcrior  jK^sitious  are  iiion* 
frequent  than  ri^ht  niento-posterior. 

Etiology.  It  is  best  to  regard  face  presentations  as  altered  vertex 
presentations.  They  very  rarely  exist  before  labor  sets  in,  and,  as  a 
rule,  they  develop  only  as  labor  proceeds.  The  causes  are  varied;  they 
may  be  tabulated  as  follows: 

1.  Enlarged  neck  or  thorax — e.  g,y  due  to  tumor. 

2.  Coiling  of  cord  around  neck. 

3.  Folding  of  arms  under  chin. 

4.  Excessive  mobility  of  fa?tus. 
6.  Small  size  of  foetus. 

6.  Excessive  liquor  amnii. 

7.  Obliquity  of  uterus. 

8.  Sudden  escape  of  liquor  amnii. 

9.  Flat  plvis. 

10.  Certain  conditions  of  oeeipito-]K)sterior  ca^es,  in  which  there  is  a 
tight  fit  at  the  brim. 
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By  !*omf ,  (loIiehoTpphaHn  heatl  is  giv^^^ii,  biit  it  is  cloiibitnl  if  thi*  *bji|i( 
ever  exists  id  iitero  suffieiently  marked  to  bring  about  a  malpreseotutioii,! 
It  IB  found  after  delivery  in  face  case^^  but  tbe  shape  h  due  to  the  hei ' 
moulding. 

The  factor  in  changing  a  vertex  to  a  face  presentation  h  evideDtlfl 
exteneioUj  and  the  student  may  easily  understand  how  the  above  cau^a 
may  induce  this  change. 

Diagnosis,  The  examination  of  the  mother's  aMomen  revoak,  i 
many  cii,s6s,  nothing  different  from  what  is  found  lu  a  vertex  m 
tioD,  If  the  abdominal  wall  be  lux,  however,  it  may  be  j.Mjs8ible  to  Wl 
the  furrow  between  the  l>aek  and  the  occiput,  owing  to  the  exteosiooof ' 
the  bead.  There  h  also  a  lack  of  application  of  the  body  af  thefnprii!^ 
to  the  uterus  and  abdomen*  The  bulging  of  the  occiput  at  the  «Je  rmj  , 
be  felt  On  vaginal  examination  early  in  labor  the  rounded  head  fellifll 
vertex  case»  is  wanting.  The  fornix  is  high  up  and  somewhat  irrcgiiltrlf I 
flattened  aeross*. 

Fig-  atJO, 
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UeetMUlsm  of  ykb&i  in  ^  fhce  coae,     Rl^bt  meDiiya&tenor^    (After  ScwTLTVl^) 

Wjen  the  cervix  ia  somewliat  dilated j  forehead,  nose,  malar  pr 
and  mouth  may  be  distinguished*     If  much  of  a  caput  sucoedoneiim  1^ 
formed  over  the  face,  it  may  be  mistaken  for  a  breecJi;  the  mouth  l«^i* 
mistaken  for  the  antiSj  the  nose  for  the  coccyx,  the  malar  pn^cejsst^ 
the  ischial  tal>erositieSj  and  the  cheeks  for  the  nates.     Care  nius* 
taken  not  to  injure  an  eye  in  making  the  examination.  -^ 

Prognosis.  Labor  is  slow.  The  first  stage  is  delayed  becaoa^  ***^ 
head  does  not  fit  so  well  in  the  lower  uterine  segment  as  in  a  vertex  *^^ ^ 
and  does  not  allow  of  the  formation  of  so  good  a  bag  of  waters,  "^*\^ 
nor  cases ^^ — L  c. ,  those  in  which  the  chin  is  in  frontj  are  better  than  p^ 
terior,  and  the  labor  is  quicker. 
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lu  posterior  cases  malrotation  may  occur,  usually  requiring  interfer- 
ence; the  skull  is  compressed  against  the  pubes.  The  maternal  risk  is 
not  greatly  over  the  normal;  the  risk  to  the  child,  compared  with  vertex 
cases,  is  computed  to  be  as  13  is  to  5.  There  is  more  danger  of  lacera- 
tion of  the  perineum. 

Mechanism.  Normal,  (a)  In  the  most  common  anterior  case — 
L.  M.  A.  (this  is  simply  an  R.  O.  P.  case  in  which  extension  of  the 
head  has  occurred).  At  first  extension  of  the  head  goes  on  slowly,  and 
it  passes  through  the  brim  with  its  vertical  diameter  in  relation  with  the 
inlet.  As  the  foetus  is  pushed  down  it  is  evident  that  that  part  of  the 
head  which  first  reaches  the  sacral  segment  of  the  floor  is  the  chin.  It 
reaches  the  anterior  part  of  tlie  left  half  of  the  segment,  and,  in  accord- 
ance with  Hart's  law,  is  rotated  forward  to  the  middle  line  under  the 
symphysis.  When  internal  rotation  is  complete,  flexion  follows.  The 
mouth,  nose,  eyes,  and  forehead  appear  successively.  Then  the  vertex 
comes  over  the  perineum  while  the  chin  slides  forward  under  the  sym- 
physis. Finally  the  occiput  sweeps  over  the  perineum.  Afterward 
external  rotation  or  restitution  occurs — in  reality  a  rotation  of  the  shoul- 
ders— and  the  body  is  next  delivered. 

(6)  In  the  most  common  posterior  case — R.  M.  P.  (this  is  an  L.  O.  A. 
in  which  extension  has  occurred),  at  first  extension  of  the  head  occurs. 
Long  internal  rotation  then  takes  place,  whereby  the  chin  is  brought  to 
the  front  under  the  symphysis.  The  rest  of  the  labor  is  the  same  as  in 
the  case  of  L.  M.  A. 

Abnormal,  (a)  In  a  large  pelvis,  sometimes,  or  in  cases  where  the 
foetus  is  small,  the  head  may  be  pushed  through  the  pelvis  without  any 
special  mechanism. 

Its  long  diameter  may  be  found  in  relation  with  any  diameter  of  the 
pelvis.     In  the  flat  rachitic  pelvis  it  usually  passes  with  its  long  diam- 
eter in  the  transverse.     These  abnormal  de- 
liveries  are   most  favored   by  death  of    the  no.  sol 
foetus,  when  its  tissues  become  more  lax. 

(6)  Sometimes,  in  mento-posterior  cases, 
abnormal  internal  rotation  occurs,  so  that  the 
chin,  instead  of  being  carried  to  the  front,  is 
turned  to  the  hollow  of  the  sacrum.  Accord- 
ing to  Hart,  the  explanation  of  this  condition 
is  as  follows  :  It  only  occurs  when  the  pehns 
is  very  large  or  the  head  small.  Extension 
of  the  head  is  imperfect,  and  the  chin  does 
not  strike  the  sacral  segment  on  its  own  side. 

It   is  the   sinciput  which    strikes   the  opposite         Diagram     showing    head    un- 

segment,  and  is,  therefore,  rotated  to  the  front.     '"^^^'^^  ^^"^^f^L^^  *° 
In  other  wonls,  that  which  we  descnl>e  clini-  g^^^  anmoaided 

cally  as  a  rotation  of  the  chin  to  the  back  is  Red.  moulded. 

reallv  a  forward  movement  of  the  sinciput. 

Tfcis  condition  is  a  bad  one.  It  is  very  rare  that  natural  delivery  fol- 
lows, and  then  only  when  the  head  is  very  much  smaller  than  the  pelvic 
cavity.  It  is  apt  to  become  arrested,  being  then  known  as  a  ^*  persist- 
ent mento-posterior''  case.  The  reason  of  this  is  evident.  The  chin 
is  jammed  in  the  curve  of  the  sacrum,  and  if  the  head  is  to  be  born 
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the  cocc^yx  must  be  excessively  beet  back,  the  sacro-soiatic  HgameutH 
and  jKjri Ileum  greatly  stretehcd,  and  the  emnml  vault  ^reiitly  flattened. 

HKAD-MOULDJKt;.  After  au  ordinary  face  delivery  the  vault  of  the 
head  b  seen  to  be  flatteuwl,  the  supra-occipital  being  ]>n8lie*l  backwaixl 
and  the  convexity  of  the  frontals  jucreased*  The  transverse,  oecipito- 
frontal,  and  oecipito-rauntal  diameterg  aiv  inereased,  tlie  sulK>ccipito- 
b  regma t  i  c  leskseii  ed . 

The  caput  gutx^daueiitu  is?  found  on  tlie  face  :  in  mento-pujsterior 
eaf^^  in  tlie  upper  malar  region  and  region  of  the  eye  (thus,  in  the 
R,  M,  P,  case,  tm  the  right  side  of  the  face);  in  men  to-anterior  cases  in 
the  lower  malar  regbn,  about  the  angle  of  the  mouth  (thus  in  L*  M,  A,, 
on  the  left  side  of  the  face)*  In  other  words,  the  caput  is  formed  over 
that  part  which  has  beeii  especially  placed  in  relation  to  the  defieiency  in 
the  anterior  pelvio  wall  below  the  pubes.  The  skin  may  lie  greatly  dis- 
coloi'ecL  Tlie  eye  may  be  elosed  for  some  days^  or  the  mouth  may  be 
incapable  of  ruckling  for  a  short  time. 

Management,  The  bag  of  membranes  should  l>e  preserved  as  long 
as  possible,  lierause  the  face  is  so  poor  a  dilator.  Soniethnes  the  I'ase 
may  be  left  to  nature — L  *■.,  when  tbe  wnman  ii?  a  multiimra  who  has 
had  ea.sy  hibors,  vvhcn  the  pelvis  is  rmjmy  and  the  H>tt  fnirts  easily  dila* 
toble^  when  tiu-  i>tiinH  an*  gocKl,  and  when  tlic  chiu  is  antiTior. 

Interual  rotation  may  l>e  fa\'ored  by  the  turning  of  the  chin  forward 
^vith  the  fingers  during  the  jmins. 

In  posterior  ])ositions  of  the  chin,  or  in  anterior  |K>sitioiis  when  any 
abnormal  condition  exists,  interference  is  necessary. 

Different  procedures  are  reeommonded.  At  first  the  patient  should  he 
aniesthetized  and  an  effort  made  to  hriog  about  a  vertex  presentation  by 
external  niauipulation  thmugh  tlie  anterior  abdominal  walK  But  if  thi.4 
proee<hire  fail,  tlie  following  means  may  lie  tried. 

When  the  chin  is  jMji^terior  an  attempt  may  be  made,  first  of  all,  to 
restore  a  vertex  presentation  by  pushing  up  the  sinoijnit.  When  the 
chin  \^  anterior  this  w^ould  only  result  in  an  oc€ipito-jx>sterior  position, 
and,  therefore,  it  is  not  to  be  retommendid.  If  restoration  is  eiifried 
out  and  the  vertex  engages,  the  ease  may  Im*  left  to  nature;  if  engage- 
ment does  not  soon  take  place^  foiM^eps  should  \w  np]iHed. 

If  restoration  of  the  vertex  ]>rt*sentation  bo  not  possible  or  advisable^ 
delivery  by  version  may  be  employed.  If  versioii  l>e  impossible  or 
dangerous,  owing  to  the  conditions  present,  force|jfi  may  be  used  in  an- 
terior positions.  This  is  a  difficult  and  dangerous  motle  of  treatment, 
and  is  only  to  be  undertaken  as  a  last  rt^s«irt.  The  grip  of  the  blades 
ie  b^d  for'  the  cliilct  and  also  for  the  mother^  on  account  of  the  mdth 
between  them*  When  the  chin  is  jioHterior  they  should  not  l>e  used  at 
all,  becsause  if  the  head  parses  the  brim,  it  tends  to  move,  so  that  the  chin 
goes  into  the  hollow  of  the  sacrum. 

When  delivery  is  impossible  by  these  procedures,  embryulcia  is  justi- 
fiable* 

When  the  head  has  passed  the  brim  and  tends  to  be  delayed,  in  spite 
of  the  efforts  to  promote  extension  and  internal  i-otation,  there  is  always 
danger  to  the  child  from  the  tension  on  the  vessels  of  the  neck  and  from 
the  pressure  against  them,  endangering  the  *?erebral  circulation.  In  such 
a  CAse  forceps  should  be  employed.     They  must  be  iised  carefully,  aa 
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there  is  great  risk  that  the  blades  may  press  dangerously  on  the  nerves 
and  vessels  of  the  neck. 

When  the  chin  has  rotated  into  the  hollow  of  the  sacrum,  efforts  should 
be  made  to  rotate  it  to  the  front,  the  patient  being  anaesthetized,  if 
necessary.  If  this  is  impossible,  the  usual  plan  is  to  attempt  delivery 
with  forceps.  When  the  head  is  passing  the  perineum  the  latter  should 
be  incised  on  each  side  to  lessen  the  risk  of  bad  laceration,  and  the 
patient  should  be  in  Walcher's  position.  As  soon  as  the  chin  is  born 
the  rest  of  the  head  should  be  brought  out  by  flexion.  If  this  method 
of  delivery  be  impossible,  or  if  the  child  be  dead,  embryulcia  may  be 
performed.  Recently,  however,  owing  to  the  success  of  symphyseotomy, 
it  is  strongly  recommended  that  in  a  persistent  occipito-posterior  case 
this  operation  should  be  performed  before  delivery  is  attempted  witli 
forceps.  There  is  far  greater  chance  of  getting  a  living  child,  and  the 
risk  to  the  mother  is  not  much  increased. 

Brow  Presentations. 

Frequency.  Brow  presentations  ai'e  very  much  less  frequent  than 
face  cases.  They  are  only  a  half-way  stage  in  the  development  of  the 
latter,  the  head  b^ing  only  partially  extended.  The  most  frequent  posi- 
tion is  that  in  which  a  vertex  L.  O.  A.  has  been  changed;  the  next  most 
frequent  that  in  which  a  vertex  R.  O.  P.  has  been  altered. 

Etiolo<^jy.  The  causes  are  the  same  as  in  the  case  of  face  presenta- 
tions. 

DiAONasis.  By  external  examination  the  condition  cannot  be  made 
out.  When  labor  has  begun  and  the  fingers  can  be  passed  within  the 
wrvix,  the  root  of  the  nose,  the  margins  of  the  orbits,  and,  possibly,  the 
anterior  fontanclle,  may  be  felt. 

Mechanism  of  Labor.  1.  In  certain  cases  where  the  child's  head 
is  rather  small  a  special  mechanism  may  take  place.  The  head  passes 
through  the  brim  in  the  extended  position,  the  occipito-mental  diameter 
haviog  been  diminished  in  length.  The  brow  descending  to  the  pelvic 
floor  is  then  rotated  to  the  front  until  it  lies  opposite  the  vulva,  the  face 
being  behind  tlie  pubes  and  the  chin  at  its  upper  margin;  the  occiput 
lies  in  the  hollow  of  the  sacrum.  Flexion  then  occurs,  the  cranial  vault 
sweeping  over  the  perineum;  the  nose,  mouth,  and  chin  afterward  pass- 
ing under  the  symphysis.  The  body  is  then  born,  rotation  taking  place 
for  the  delivery  of  the  shoulders. 

2.  Sometimes,  when  the  pelvis  is  very  large  or  the  child  small,  the 
latter  may  be  pushed  through  the  pelvis  without  any  meelianism. 

3.  A  natural  change  in  the  presentation  may  take  pl.'iee  to  a  vertex  or 
to  a  face. 

HEAD-MOULorxcj.  After  the  mechanism  described  above,  the  head 
is  characteristically  altered.  The  caput  succedaneum  reaches  from  the 
root  of  the  nose  to  the  anterior  fontanclle,  the  forehead  is  somewhat  j)er- 
])endicular,  and  the  parietal  and  occipital  bones  slope  downwanl  and 
backward.     <  )n  profile  the  head  has  thus  a  somewhat  trianjj^ular  shape. 

In  a  case  whi(*li  has  begun  as  a  brow  and  finished  as  a  face,  the  head 
is  dolichocephalic,  with  a  marked  caput  succedaneum  on  the  forehead  an<l 
one  on  the  face. 
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Makagemext,  On  diagnosing  a  brow  case  early  in  labor  tlie  lid 
put  should  always  be  pnsUed  up,  io  order  to  bring  akjut  au  eugagema 
of  the  vertex,  presniire  being  made  during  tbe  min;^.  The  cii«  m^ 
then  be  left  to  natnre,  ar  forceps  may  be  useiL  If  the  vertex  prasentl 
tion  cannot  be  produced  .successfully,  and  if  the  ease  be  oDe  ia  which 
the  brow  position  h  pa^terior  [i,r.,  in  wW 
originally  the  occiput  was  to  the  frurit),  delivei] 
by  version  should  be  proceeded  witlj.  It  b  i 
wise  to  change  the  presentation  to  that  d  a  f 
in  this  condition,  because  the  chin  will  be  made 
to  lie  posterior.  If j  however,  the  caj^  be  one 
in  which  the  position  is  anterior,  instead  of  per- 
forming version  some  prefer  to  bring  al>oiit  m*^ 
tension  to  the  head,  and  so  to  get  a  lace  m^ 
tation,  the  chin  being  to  the  front.  Tht^  ifi 
may  then  be  left  to  nature,  or  may  be  treatiii 
the  various  methods  recomniendeiJ  for  fftja*[)re* 
sentations. 

When  thc^e  procedures  cannot  be  carried  f 
and  lalwr  is  delay<*tl,  it  may  l>e  neceasarj*  to  \ 
tempt  delivery  with  forceps,  a  prooeihtre  T^hid 
is    imfavomble    both     for    child   and  motWJ 
When   this  is   impossible   or  tiio  dangerous^  embrjducia  may  be  IH;^j 
formed. 

Now,  however,  it  is  highly  pmlmble  that  symphyseotomy  will  di^pli 
both  the  use  of  forceps  and  embryulcia  in  tliese  cases- 

When  labor  ia  delayed  after  the  head  has  entered  the  jicU'is,  fon^ 
is  indicated.    When  mal rotation  has  occurretl  and  ihe  chin  is  pissttiriofJ 
the  use  of  forceps  is  difficult  and  dangenjus,  and  the  case  must  be  imim 
practically  as  one  of  persistent  men  to-posterior  face. 


Dlafmn  sbowiog  tiead  un- 
mouMed  anil  moultaed  by  labor 
Id  a  cue  of  brow  piesent&tlon. 

Bed»  moulded. 


Pelvic  Prebektattons* 

Prequency,  Aecordiug  to  the  statistics  of  Piuard,  pelvnc  presents 
tions  occur  in  the  proportion  of  one  in  thirtv  labors;  exchiding  mi^"^' 
riages  and  pn^raaturc  births,  however,  he  tinds  it  to  be  about  one  insi?^^' 
In  the  majority  of  cases  the  breech  presents;  iu  tlie  rest  either  the  kn 
or  the  feet  jiresent. 

The  positions  in  order  of  frequency  are  ; 

Left  sacrci-anteridr,  L,  S.  A. 
Right  sacro-posterior,  R.  8,  P, 
Right  sacm-anterior,  R*  S,  A* 
Left  sa(^ro-pn,^tcrior,  L*  S,  P. 
The  denominator  is  the  sacrum.^ 

Etiology*    The  conditions  favoring  a  pelvic  presentation  are  t'tn 
sive   liquor  amnii,  lax   uterine  and   alKlominal  walls,  obliquity  of  t! 
Uterus,  multiparity,  multiple  pregnancy,  monstrosity,  death  or  prep 


I  BeiTT  H«rt  objects,  rti^htif ,  to  tbe  tue  of  the  mcmm  us  the  deDomini-tor.  W«  do  not  iDlk 
vieruni  m  the  niecbHni«<m  of  laboft  bui  tb«  bip  which  Is  lie«i«9t  the  ItGnt.  Ttienlbft.  K^  ltd 
tmiformlty  or  deicripilDi)  iii  tbe  vatIous  mecbji^ul&niE,  be  d^m  to  denomliiAte  tht  iPdtfluMu  t 
tncQ  to  tbe  hip. 
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turity  of  fcetus,  placenta  prtevia,  contractetl  pelvis,  tumors  of  utenis  or 
neighboring  iitmetures, 

DiAGNrjsiB,  On  ahdomitial  cxaiiiiQation,  the  htiad  is  felt  in  the  upper 
part  of  the  uterus.  The  fi:etal  heart-souncU  are  heard  above  the  level 
of  the  umbilicus. 

Ou  vaginal  examination ^  early  in  labor^  the  haixlnea^^  of  the  head  ig 
missed  through  the  fornices.  After  labor  has  advanced  the  examining 
(ingers  may  reeoc^nize  through  the  cerviXj  the  .sacrum,  coccyx,  and  ischial 
tuberosities.  The  anus  is  felt  as  a  dimple  behiw  the  skin  level.  If  the 
child  is  dead,  however,  it  may  be  gaping  and  may  project  as  an  eminence. 


F»l.  303. 


TiQ.  351. 


N. 


Brvech  prevetimilDEi.  Right  Mcm-po«eertor. 
F«et  %tiA  cord  Uk  ceUtiOD  to  01  IntemutaK  (Afkr 
A.  R,  StMJwif.) 


FtelTfe  piT!ientattoti,    Left  sacm-fttitedor 
posltiozL    (AHer  A.  E.  Simpson.) 


If  the  child  be  a  male  the  [lenis  and  scrotum  may  be  felt;  the  latter 
should  not  be  mistaken  for  the  bag  of  membranes.  The  finger  should 
be  passed  into  the  groin^  which  is  aistinguislied  from  the  axilla  by  the 
absence  of  ribs*  Slovements  of  the  feet  are  felt  when  the  case  is  a  foot- 
ling presentation.  The  foot  must  l>e  distinguished  from  the  hand  by  the 
presence  of  the  projecting  heel  and  by  the  j>arallel  toes. 

The  feet  usually  lie  close  t^^ther.  The  knee  is  distinguished  from 
the  elbow  by  the  presence  of  the  patella,  by  its  larger  size,  and  by  the 
absence  of  the  sharjj  olecranon. 

Meconium  may  be  ilistiTiguished  In  the  vaginal  discharge.  It  Is  abuo- 
<lant  and  tarry,  not  in  flakes. 
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A  breech  may  Uq  niisstakcn  fur  ii  face  (sqq  jmi^l*  466), 
Pn<x*N<^iB.  In  eases  whieh  are  uncomplieate<l  tht?  maternal  xwks  t 
no  greater  tlian  in  vertex  caeei^.  The  vhUa  are  tliosk*  of  interfefwjw,! 
They  are  tae.eratioi\  of  the  cervix  and  |>erineunij  inertia  uf  the  titeml 
from  too  ra[)id  delivery  or  from  loss  of  blood,  sepamtioo  of  pltt<:«iti| 
from  tuo  nipid  delivery.  f 

The  rblo?  to  the  child  are  great^  the  mortality  being  about  1  m  Iftj 
These  are  due  to  prolapse  of  the  cord  and  pressure  on  it;  earh  eKipJ 
of  the  liquor  aranii,  which  is  apt  to  occuTj  because  the  girdle  of  coDlict] 
does*  not  grasp  the  breecii  as  well  as  it  does  the  head^  and,  the  foreiwil^ 
not  being  completely  j^hut  off  from  the  rest  of  the  liquor  amnii,  the  mm-\ 
brunes  burst  luider  an  abnormal  degree  of  the  force  of  uterine  eootmo I 
lion*  partial  or  complete  separation  of  the  placenta  from  hurried  ddirery  J 
or  prolonged  compression  of  the  placenta,  leading  to  gradual  asphaiiftrl 
to  sudden  dsitli,  Fmctnres  and  dislocations  may  be  caused  bv  triterfiT- 1 
It  is  stated  by  Kot*ttnitz  tliat  hesmatoma  of  the  sternoma.'^totJ 


ence* 


and  torticollis  are  most  frequent  in  connection  with  breech  delivr*m 

MncHANrsM.    The  normal  mechanism  usually  takes  nlac^^  a^  follow?: 
The  breech  is  either  pushed  straight  dow^u  through  tne  pelvi.^  or  tlip 


Fm,  30&, 


ra£s&^  of  buttoclcs  ov&r  perineum  m  u  bR'^'Oh  ims^.    (Afler  B'iUXeujk 


anterior  liip  may  descend  somewhat  in  front  of  the  other* 

reaching  the  sacral  segment  of  the  pelvic  floor  is  rotated  to  the  iuiil<^j*| 


Tliis  hi]>  t»D 
"(lie 

line  in  front,  this  movement  being  known  as  internal  rotation^  1 
becomes  fixed  at  the  pubic  arcbj  while  tlie  trunk  is  more  driven  su>* 
into  the  pelvis  and  the  posterior  hip  moves  forward  t4J  tlje  perineun 
which  gradually  rt tracts  over  it.  The  anterior  hip  is  then  some^'l'* 
released  from  being  pressed  against  tlie  pubic  arch,  and  the  whole  p^'* 
moves  oawaixl,  followed  by  the  rest  of  tlie  trunk,  with  the  lower  *** 
upper  extremities,  both  being  in  an  attitude  of  flexion.  Soiiieti"^^'^, 
the  lower  limbs  are  not  bent  at  the  knees,  but  lie  straight  on  the  f^J^^B 
of  the  btjdy.  This  is  less  favorable,  and  may  cause  delay  in  l^^^I^P 
l>ecanse  the  straight  limbs  act  as  s|jlints,  as  Tarnier  has  stated,  iiiterf***^^ 
with  the  Hexing  of  the  trunk  and  with  its  aceoraraixlation  to  the  pel^  ^ 
curvei  The  shoulders  pass  the  brim,  their  long  diameter  In  the  tr^  ^ 
verse.    The  liead  passes  flexed,  its  anten»-jK)sterior  diameter  lying  tn 
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oblique  or  transveree  of  the  brim.  When  it  is  well  in  the  cavity  rotation 
occurs,  so  that  the  occiput  turns  to  the  front,  the  face  being  in  the  sacral 
hollow.  The  face  and  the  forehead  are  then  born,  followed  by  the  rest 
of  the  head. 

Moulding  of  the  Fcetus.    The  breech  is  swollen.    It  may  be  only 
(Edematous,  or  may  present  a  large,  dark  swelling.     This  is  generally 
over  the  anterior  hip,  but  it  may  spread  to  the  region  of  the  genitals,  and 
may  especially  affect  the  scrotum  m  the  male.     These  signs  may  also  be ' 
found  in  the  knees  or  feet  when  they  present. 

Abnormalities  in  the  Mechanism.  1.  The  breech  may  stick  at 
the  brim  and  may  not  enga^.  This  is  especially  apt  to  be  the  case 
where  the  pelvis  is  contracted. 

2.  Having  entered  the  brim  the  body  may  stick,  no  further  advance 
being  made.  This  condition  of  matters  may  be  due  to  the  small  size  of 
the  pelvis,  abnormal  size  of  the  foetus,  contraction  of  the  cervix,  or  to 
the  extended  position  of  the  limbs  on  the  anterior  surface  of  the  foetus. 

3.  The  arms  may  be  displaced  upward,  one  or  both  being  in  front, 
behind,  or  at  the  sides  of  the  head.  This  may  be  due  to  contraction 
of  the  cervix  on  the  body  above  the  pelvis  of  the  foetus  as  it  descends, 
or  to  the  small  size  of  the  pelvis;  but  it  is  important  to  note  that  it 
may  follow  too  hurried  emptying  of  the  uterus  when  there  is  artificial 
delivery.  Very  often,  when  the  lower  limbs  are  displaced,  the  upper 
limbs  are  apt  also  to  be  displaced. 

This  condition  causes  a  aelay  in  labor,  which  usually  requires  special 
treatment.  The  life  of  the  child  is  endangered  from  the  extra  risk  of 
pressure  on  the  cord. 

4.  The  head  may  become  impacted  above  the  brim  or  in  the  pelvic 
cavity.  This  usually  happens  as  a  result  of  extension  from  too  rapid 
delivery  of  the  child.  In  other  cases,  where  the  pelvis  is  relatively 
large,  aud  the  sacrum  directed  toward  the  back,  the  anterior  hip  may 
not  turn  to  the  front,  but  the  body  of  the  foetus  passes  straight  through 
the  pelvis,  the  shoulders  passing  the  brim  in  relation  with  the  transverse 
diameter.  The  head  may  descend  and  normal  rotation  of  the  occiput 
take  place.  But  rotation  may  not  occur,  the  occiput  remaining  in  the 
hollow  of  the  sacrum. 

In  some  of  the  c^ses  in  which  the  head  gets  extended  at  the  brim  the 
chin  is  apt  to  catch  above  the  pul>es  and  to  delay  labor. 

In  cases,  also,  where  the  back  of  the  foetus  is  to  the  front  the  head 
may  stick  above  the  brim  if  extension  occurs. 

In  the  pelvis  the  head  may  also  stick  in  the  transverse  from  incom- 
plete rotation,  or  in  the  antero-posterior  diameter,  the  occiput  being  to 
the  front,  owing  to  extension  of  the  head  having  caused  the  chin  to  get 
fixed  in  the  sacral  hollow. 

General  Mana(;kmknt.  No  attempt  should  be  made  to  alter  tiie 
presentation,  nor  to  interfere  as  long  as  labor  progre^^ses  natunilly.  The 
physician  should  watch  the  case  more  clos^ely  than  in  a  normal  vertex 
case,  and  should  have  skilled  assistance  within  easy  reach.  Dilatation  of 
the  cervix  may  be  promoted  by  means  of  hot  douches.  But  if  the  mem- 
branes have  been  driven  down  as  a  sausage-like  pouch,  or  have  ruptured 
early,  Champetier  de  Ril)es's  or  Barnes's  bag  may  \w.  used,  and  nature 
may  be  allowed  to  expel  the  pelvis  and  lower  extremities.      When  the 
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mnbiHcus  appears,  a  piece  of  cord  is  pulled  dawD  and  examiDcA.  \^fc*TJ 
h  pulsating  weU,  nature  may  be  allowed  to  c*intinue  the  deliver?*    -^ 
exixn&ed  parts  may  be  protetleil  with  a  warm  cloth  and  held  up  f  ^^ 
perineum,  ^ 

Wlien  the  hands  appear  they  ntiay  be  freed.     If  it  is  foutid  tk*^  ^^| 
lion  iu  the  cord  be  feeble  or  has  just  neaiaed,  it  is  necessary  f>^^  ^^ 

delivery. 

no.  aoe. 


DellTery  of  eblld  tn  x  bre«eh  laue  bj  prenure  on  fiinduE  nterf  &tMl  lij  tmetl<m  oa  lov^  l\s&^^^^ 

(After  A,  H.  SiJdPeoH.) 

Another  indication  in  the  same  direction  is  spasms  of  the  body  dn^ 
respimtory  efforts.     Speedy  delivery  is  attained  by  miprapubic  presr^-^ 
oji  the  utei'tiSf  accompanieil  with  traction  from  below.    Of  very  great  ?^^ 
portiince  is  the  former  of  th^e.     The  traction  should  be  made  in  ^^ 
axis  of  the  pelvis,  at  first  well  backward  against  the  jierinenm. 

Sometimes  tlie  cord  |3asses  between  the  legs  of  the  child.  In  sycU  * 
case  a  loop  should  be  pulled  down  and  .slipped  up  over  tlie  i>ofteri<^ 
thigh.  If  this  be  impossiblej  or  if  the  coril  is  wound  around  tne  hodyt 
it  should  be  doubly  ligatured  and  divided.  Then  delivery  shooH  t^ 
hasteneil. 

Management  in  Special  Conditions,    Non-engagement  at  ifu  Bre^*- 
When  the  breech  does  not  engage  iu  the  brim,  a  lower  limb  should  t'** 
bi-ought  down,  provided  there  be  no  undue  eontmction  of  the  brim.  TI»* 
case  may  then  be  continued  by  nature;  but  if  the  patient  be  eichaustet** 
slow  artificial  delivery  should  be  carried  on  by  means  of  pressure  ^^o*^ 
above  the  pubes  and  by  traction  from  Ijelow,    The  latter  manoeuvre  shun!  ^^ 
be  earned  out  as  follows  :  The  foot  should  be  gras|>ed  between  the  fii^^ 
and  second  fingers.     The  other  foot  need  not  be  brought  down  iml^*^ 
is  bent  over  the  chihl^s  back  or  crosses  the  other  leg.     The  limb  shoul*^^^ 
be  drawn  down  slowly  and  by  stages,    When  the  leg  is  btnond  the  viiU**^ 
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it  should  be  covered  in  a  warm  cloth  and  held  by  the  whole  hand.  In 
pulling  no  marked  friction  against  the  pubic  arch  should  occur.  As  the 
child  descends  it  should  be  grasped  close  to  the  mother's  vulva.  When 
the  breech  reaches  the  perineum  the  traction  should  be  more  in  the  axis 
of  the  outlet.  As  the  lower  part  of  the  abdomen  appears  the  other  leg 
usually  falls  out.  The  rest  of  the  delivery  should  imitate  the  natural 
process. 

Fig.  307. 


Delivery  of  child  in  a  breech  cafle  by  traction  made  with  fingers  placed  in  gToin« 
(After  A.  R.  Simpson. ) 

Impaction  of  the  Breech.  When,  having  entered  the  pelvis,  the  breech 
sticks,  various  procedures  may  be  adopted.  Here  it  is  impossible  to  pull 
down  a  limb  sfirfely.  The  index-fingers  hooked  into  the  groin  may  be 
sufficient  to  promote  descent  by  traction.  Better,  however,  is  a  fillet, 
such  as  a  soft  piece  of  silk  cloth.  An  aseptic  gum-elastic  catheter 
threaded  with  a  loop  of  string  may  be  used  to  pass  the  fillet  around  the 
groin.  A  blunt  hook  is  also  sometimes  used  for  the  purpose  of  extrac- 
tion, but  is  apt  to  cause  injury.  The  line  of  traction  should  be  toward 
the  side  on  which  the  sacrum  lies,  in  order  that  fracture  of  the  thigh  may 
be  avoided. 

Forceps  may  also  be  applied  to  the  breech  in  such  a  case,  though  not 
without  some  difficulty. 

Sometimes  delivery  by  these  means  is  impossible,  and  embryulcia  is 
necessary,  a  grip  being  obtained  with  a  cranioclast,  or  crushing  of  the 
pelvis  being  performed  with  a  cephalotribe.  The  after-coming  head 
should  also  be  perforated  in  such  a  case  to  render  its  passage  more  easy 
and  to  insure  death  of  the  child. 
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Upward  Displacement  of  ilte  Amis,     (a)  Wht-ii  tho  li^xid  h  >^li!l  aboij 
the  brim.     When  tlie  brim  does  not  allow  tlie  pa-ssage  of  tl»t*  heaii  aaj 
armsj  jammLng  ix^ciirs  just  about  the  period  when  the  tips  of  the  <cap 
api>^r  at  the  vulva-     It  Is  then  tit»€essarj'  to  free  the  arm^     The  b 
of  the  foetus  should  be  pushed  a  Uttle  upward  in  order  to  diniiQishl 
pressure  on  the  arinB  at  tlie  brim,  and  the  child's  body  should  he  i 
until  its  back  is  directed  towaixl  one  or  other  side  of  the  tnother, 
should  then  be  pressed  well  forward  against  the  symphysis,  in  onler  \ 
an  attempt  may  be  made  to  free  the  arm  which  is  most  |>o@terior. 
hand  is  parsed  upwartl  into  the  holhiw  of  the  i^eruni  and  the  tir^t  i^ 
fingers  along  the  side  of  the  neck  behind  the  posterior  arm  as  far  oi  t' 


Method  of  itttlng  (be  iintejinr  nrro  displaced  wpWAtd  in  a  breech  dellverj, 
(Alter  A.  R.  Simpsons  j 

elbow.     The  latter  should  then  be  swept  over  the  face  and  thonix  until 
it  comes  to  Ue  within  the  pelvic  eavity,     Tlie  body  of  tJie  child  l*;  tk*ii 
presBed  back%vard  against  the  perinmim,  and  an  attein]it  made  to  hrinj^ 
down  the  anterior  arm  by  a  proceeding  Bimilar  to  that  employeiJ  iti  tl-k* 
case  of  the  other  one*     SometimeB  it  h  impasi^ible  to  ^vt  room  f  iiou^  Vi 
to  carry  out  this  latter  procedure.      In  such  a  aiee  the  body  r>f  th**  *'iii 
should  l>e  carefully  rotate*]  by  both  hand^  jihiced  on  the  thorax,  tbt*  bai 
c»f  the  child  moving  across  the  front  of  the  mother's  pelvi»i.    The  ihoi 
?ihonld  be  well  pushed  up  when  this  nianceuvre  is  beguo,  in  i»rder 
diminish  the  risk  of  dislocating  the  neck,     By  this  rotation  of  tlie 
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of  the  child  from  one  side  of  the  mother's  pelvis  to  the  other,  the  arm 
which  was  anterior  is  made  to  lie  posterior,  and  then  it  may  be  more 
easily  drawn  down. 

(6)  When  the  head  is  below  the  brim.  The  release  of  the  arms  in 
this  position  is  much  easier  than  when  placed  above  the  brim.  The  pro- 
cedure is  practically  the  same.  The  trunk  should  first  be  drawn  down 
as  far  as  jK)ssible.  Usually  the  posterior  arm  is  first  brought  down;  but 
the  best  rule  is  to  release  that  one  which  is  most  accessible,  the  child's 
trunk  being  directed'well  toward  the  mother's  pubes  or  perineum,  as  the 
c'ase  may  be. 

Fig.  309. 


Method  of  freeing  the  posterior  arm  displaced  upward  in  a  breech  delivery. 
(After  A.  R.  Simpson.) 


In  some  cases  an  arm  gets  jammed  over  the  back  of  the  head  between 
the  occiput  and  the  pelvic  wall.  In  freeing  it  the  fingers  should  be 
passed  up  over  the  back  of  the  foetiLs,  and  the  arm  carefully  pushed 
around  the  side  of  the  head  to  its  own  side.  The  elbow  may  then  be 
drawn  down  over  the  face  and  thorax.  Sometimes  the  arm  in  such  a 
case  may  be  released  from  its  dorsal  position  by  rotating  the  body  in  the 
opposite  direction  from  that  which  caused  the  trouble. 

In  all  these  manipulations  on  the  arms  there  is  danger  of  dislocating 
the  shoulder-joint,  of  separating  the  epiphysis  at  the  upper  end  of  the 
humerus,  of  fracturing  the  humerus,  clavicle,  or  spine  of  the  scapula, 
or  of  injuring  nerves.  The  traction  should,  therefore,  be  made  in  the 
bend  of  the  elbow. 

In  cases  where  this  methcKl  fails,  division  of  the  clavicle  may  be  per- 
formed— cleidotomy — to  diminish  the  size  of  the  shoulder-girdle. 

Constriction  of  tlie  Head  by  the  Uterus,  Sometimes  the  retraction  ring 
of  the  uterus  may  grasp  the  head  tightly;  sometimes  the  cervix  may  be 
closely  retracted  on  the  neck.    This  condition  greatly  en<laugers  the  life 
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of  the  child,  and  delivery  must  be  rapid.    The  |Kitieiit  should  Iteiifeftj 
an^Htlieti^edj  and  tractioD  made  on  the  shoulders  aod  mouihj  or  h\ 
should  be  applied* 

Impadi&n  of  tJte  Head.     This  may  take  place  at  the  btiin  or  in  tii 
pelvis*     It  may  be  due  to  the  large  Eim  of  tlie  head  or  small  m&d 
pelvisj  or  to  some  other  form  of  obatmction.     It  may  also  tie  taii^lU 
the  exteosioD  of  the  head  when  there  is  a  want  of  suprapubic  pwsnure.j 
Generally,  however,  it  is  due  to  extension  of  the  h^d,  brought  about  ^ 
traction  on  the  fcetus  unaci^ouipauied  with  suprapubic  pressure. 

The  methocU  of  delivery  employed  in  the§e  cases  are  : 

1.  MAKlfAL  Extraction,     (a)  Bt/ the  Sme/He  Grmp.     The  Wy 
the  child  is  covered  lo  a  warm  cloth  and  is  placed  on  the  flexor  x-^ 

of  the  phy^-iician'fi  forearm,  the  leg^  bangii 
down,  one  on  each  side.     The  fingers  of  tl 
hand  are  passed  into  the  vagina,  the  fir^t  a 
second  fingers  beiuLj  placed  in  the  fo8.%'?  on 
each  side  of  tlic  child* s  nose.     Tfie  fiu^ers  J 
the  other  hand  are  then  pa^ctl  up  over  thf 
i>ack  as  far  as  the  occiput.     By  pulling  flotn 
with  the  fingers  that  are  on    tfie  fact*,  and 
pushing  up  with  those  of  the  other  haml,  the 
head   is  flexed.     Then,  by  raising  tht-  ' 
the   head  is  born  and   the  face  is  <lt'!i 
over  tlie  perineum* 

(b)  Biffhe  Pnigiit  Gru^p.     S*imo  pliysieii 
prefer  this  ^rasp.     One  liand  grasps  die  fe 
by  which  the  bwly  can   be  drawn  well  \m 
over  the  mother's  perineum.     The  fiag>:r>i'f 
the  other  hand  are  liix>kcd  over  the  shouldeis, 
aud  then  traction  is  made  downward]  bv  IwitJi 
hands,  the  body  being  gradually  carrietl  t<> 
wanl  the  pubeB  aa  the  face  ii  drawn  over 
perineum, 

(cs)    SmeUif-Vtii    ot'    3fitur!reau    }fdM^ 
This  is  the  combined  method  of  tracti  in 
the  lower  jaw  and  shoulders.      The  first  ti 
fingers  of  the  band  that  is  in  relation  to  ^ 
anterior  asj^cct  of  the  child  are  placed  in  ^^^^ 
nuiuth,  wliile  the   fingers  of  the   other  h*^^ 
gmsp  tlie  shoulders.    The  child  is  first  dr*"*^ 
downward,  and  then  the  body  is  carried    *^ 
ward  the  pubes,  while  the  face  sweeps  q* 
the  perineum* 
Care  must  be  taken  not  to  fracture  or  dislotmte  the  lower  jaw. 
{d)  l\'l{/and- Martin  MeihofL     One  hand  is  used  with  t!ie  fingeTB  o' 

the  shoulders  astride  the  neck  to  extract  the  child,  %vhile  the  other  pres^ 

the  heiid  down  from  above  the  pnbes* 

2.  Forceps  Extra cttion,  When  the  foregoing  metbotlh  fail,  foree;,*! 
may  be  used*  They  are  chiefly  serviceable  when  the  perineum  i*^  ve^ 
rigid  and  when  the  head  is  arrested  at  the  brim.  In  anplying  the  blatl*^ 
the  body  of  the  foetus  should  be  mrried  well  against  tlie  pubesi      **"*^^ 


Pr«£ue  grftppi 
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Delivery  after  Embryulcia.  In  cas^  io  which  the  head 
ot  be  delivered  by  any  of  the  above  methods^  reductioa  of  the  hea^J 
KTforariop  ih  Deoots^iry.  Thm  raay  be  done  through  the  skull  or 
Ufb  the  base  of  the  mouth. 
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MALttOTATiox  OF  THE  Head.  Sometimoi^  ID  the  j)elvift»  the  head 
stays  with  its  long  diamett^r  in  the  traus verse,  or  with  the  occiput  in  the 
hollow  of  I  he  sacrum.  In  these  casew  it  Is  l>est  to  hold  the  head  and 
trunk  fimily  by  the  Sniellie  grasp  and  to  rotate  them  so  that  tlie  occiput 
conies  to  the  front,  delivery  being  continued  as  aln?ady  described, 

TRANSVEffiBE   PeESENTATIONS. 

Frequency,  Various  statistics  are  given*  varying  from  1  in  150  to 
1  in  300,  It  might  be  generally  stated  that  less  than  J  |>er  cent,  of  all 
cases  of  labor  present  transverse  presentations. 

Causes,  The  causes  are  those  of  malpresentation  in  general^e,  ^<7., 
exeess  of  liquor  aniuii;  prematurity  of  labor;  death  of  the  fcetusj  by 
which  its  tone  is  lost;  changes  in  the  sha|x*  of  the  fa^tus  by  disease-^ e.  </., 
hydrocephalus;  malformations  and  m oust msi ties;  mnltiple  pregnancy; 
irregnlar  contractions  of  the  uterus;  tuniorj?  of  the  uterus;  tumors  of 
[larts  near  the  uterus;  uterine  malformations;  placenta  pnevia. 

Fig.  si 3, 
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TmufTerpe  pre«entaUnn.    pocvo-popteiior,  Mttd  on  right  tide,  ann  ttrokpsed.    (F^RABKUP.y 

Varieties,  Any  iiart  of  the  body  of  the  foetus  may  present;  nsually 
it  is  the  shoulder,  sometimes  the  hand  or  elbow,  rarely  the  trunk.  The 
long  axis  of  the  trunk  is  very  rarely  transverse;  it  is  usually  obliquely 
placed  in  relation  to  the  long  axis  of  the  uterus. 
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Positions.  Attention  need  be  paid  only  to  the  shoulder  cases.  The 
nomenclature  employed  differs  in  different  countries.  By  some  the  acro- 
mion process  is  used  as  the  denominator,  by  others  the  spine  of  the 
scapula.  Certain  writers  prefer  to  make  use  of  no  denominator  what>- 
ever.  It  is,  indeed,  quite  sufficient  to  classify  the  positions  as  follows  : 
Dorso-anterior : 

Head  on  the  right  side. 
Head  on  the  left 
Dorso-posterior : 

Head  on  the  right  side. 
Head  on  the  left. 
The  dorso-anterior  position,  the  head  being  on  the  left  side  of  the 
mother,  is  the  most  frequent,  and  to  it  we  will  particularly  allude  in 
describing  the  mechanism  of  labor. 

Diagnosis.     External  abdominal  examination  reveals  the  unusual 
shape  of  the  abdomen.     The  normal  regular  prominence  of  vertex  and 

Fig.  314. 


Tmuverse  presentation.    Dorso-anterior.  bead. on  left  side,  arm  prolapsed.    (Farabeuf.) 


breech  cases  is  absent.  The  regular  pyriform  shape  of  the  uterus  is 
wanting.  It  is  felt  to  be  moulded  somewhat  obliquely  or  transversely 
by  the  foetus.  The  head  lies  usually  in  an  iliac  fossa.  The  back  is  made 
out  if  it  be  to  the  front,  or  the  irregularities  of  the  limbs  if  they  are 
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anlerion     Tlie  f oatal  heart-sounds  are  heard  below  the  umbilieui  in  i 

dorso-aiiteriur  position,  being  coridiicted  along  the  back  of  the  foetui. 

If  labor  has  Ixjen  delayed  ami  the  uterus  has  been  ai-tire,  there  mijj 
be  an  abnormal  ihiniiing  and  Btretc-hing  of  the  lower  uterine  segment  i 
that  the  foetal  part:*  may  l>e  felt  very  distinctly  jimt  above  the  gymphj^iij 
and,  higher  up,  the  thicknesj*  cf    the  retractioa  ring,  where  the  kwei 
uterine  segment  of  the  body  of  the  uterus  joins  the  upper,  may  W  mx 
out. 

On  vaginal  examination  early  in  labor  the  presenting  jmrt  isi 
%^ery  higlij  the  vaginal   fornix    being  somewliat   Battened.     The  low 
uterine  segment  its  imperfectly  filled,  and  the  t^Tvix  may  Im?  fell  baa  ' 
loosely.    As  labor  proceeds  the  bag  of  niembraties  tends  to  protniifc  in 
the  vagina  in  a  sauisage  form  and  to  l»e  ineffective  as  a  dilator.    It  tendiJ 
rupture  early,  and  the  cortl  also  tends  to  prolapse.    When  the  fiii^n^rsc 
be  passed  into  the  cervix  the  Hhimlder  may  be  recognized  hv  the  tlm 
Iwny  ridges,  clavicle,  humerus,  and  spine  of  st'apula  running  tu^^arth 
central  spot     A  finger  may  h^  passed  into  the  axilla,  and  tiie  rib  W 
thus  distinguishing  it  from  the  groin. 

Hometimes  the  elbowe  or  hand  may  be  distinguiahec!.  The  diajyrnrji 
of  these  from  knee  and  foot  is  given  on  fiage  454.  To  know  whk-b  ha 
is  prolapsed,  it  is  best  to  shake  hands  with  itj  and  thus  to  identify  it 

Frcxjnobis-  In  cases  left  to  nature  the  risk  both  to  mother  ami  chil 
is  very  great.  The  risk  may  be  incre^ised  b)^  the  causes  of  the  io;i1|it 
aentation.  As  artificial  delivery  is  now  the  rule  in  these  cases,  the  |)i^^ 
nosis  is  modified  bv  and  dependent  upon  the  nature  of  the  operattf 
interference.  The  longer  labor  is  allowed  to  proceed  before  treatiut^ui  i^ 
cairried  ontj  the  greater  is  the  danger  to  the  mother,  ~ 

The  chief  risks  to  the  mother  are  exhaustion,  rupture  of  the  ulen 
the  results  of  operative  interference,  and  after-inflammation.     We  Im 
already  referred  to  the  great  tliinning  and  stretching  of  the  lower  nteril 
segment  in  a  delayed  transverse  case;  it  is  tins  part  which  is  most  apt  f 
be  ruptured. 

METiiorjs  OF  Spontaneous  Delivery.  1,  Spontaneom  Vg 
This  is  tlie  change  by  whieli  nature  alters  the  presentation  from  tlie 
transverse  to  that  of  the  h^d  or  breech,  the  delivery  then  taking  \^^^ 
according  to  the  new  presentation.  This  is  most  apt  to  occur  in  rnulti 
parae  whose  uterine  walls  are  lax.  It  is  more  apt  to  o<x'ur  in  the  *'a-*f  f 
a  living  thau  of  a  dead  child. 

This  version  may  occur  before  the  racmbniues  have  ruplurrd  as  vit" 
as  afterward.    In  the  former  case  the  [itiins  may  be  weaU,     In  the  ea?*'^  ^'^^ 
version  after  the  memlimncs  have  ruptured,  the  amniotic  fluid  havi*^^ 
partly  or  wholly  escaped j  the  presenting  part  must  Ix*  movalile  anJ  o^^ 
jammed  in  the  cervix  or  brim,  and  the  uterine  pains  must  be  gtr^^ 
As  the  uterus  contracts  on  the  fiiittus  it  is  driven  against  the  cervix,  wl  * 
is  only  partly  dilated,  tirm,  and  resistant.     The  jiresenting  jmrt  it*  g^ 
ually  displaced  to  one  side,  and  this  is  continued  until  version  i^  pa^ 
or  wholly  completed, 

(It  is  interesting  to  note  that  occasionally,  if  left  to  nature,  a  oomp 
rotation  may  be  carried  out,  one  transverse  presentation  being  su list itu 
for  another.     Thl.^  only  takes  place  when  there  ia  a  small  child  t^ 
plenty  of  liquor  amnii.) 
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2.  Spontaneous  Evolution,  (a)  Most  common  variety  (Douglas).  The 
delivery  in  this  variety  is  by  a  special  mechanism.  Certain  conditions 
are  favorable  to  its  successful  progress.  The  pains  must  be  strong,  the 
pelvis  roomy,  and  the  foetus  small.  Softness  and  compressibility  of  the 
foetus  are  particularly  likely  to  favor  this  mechanism.  There  is  no  doubt, 
however,  that  it  may  take  place  where  the  foetus  and  pelvis  are  of  normal 
size.     Very  strong  pains  are  the  chief  essential. 

First  of  all,  the  foetus  is  packed  into  the  brim,  the  presenting  shoulder 
being  forced  downward  to  the  pelvic  floor,  and  rotated  forward  until 
it  rests  under  the  pubic  arch,  where  it  sticks,  the  corresponding  arm 
usually  hanging  outside  the  vulva.  At  this  period  the  foetus  is  so  lateri- 
flexed  that  the  head  is  above  the  brim,  lying  alongside  the  breech,  the 
latter  being  iK)sterior.     The  chest  is  now  driven  down  past  the  shoulder, 


Fi«;.  315. 


Fkj.  3ir). 


Spontaneous  evolution.    First  8taf;e. 


Spontaneous  evolution.    Second  stage. 


then  the  abdomen  and  lower  limbs,  the  presenting  shoulder  all  this  time 
pivoting  on  the  pubie  arch.  Finally  the  head  enters  the  pelvis  and 
rotates,  so  that  the  occiput  passes  under  the  symphysis  as  its  delivery  is 
completed. 

(6)  Rare  variety  (Roderer,  Kleinwiichter).  In  this  form  the  body  is 
delivered  with  doubled  body  {evolutio  conduplicato  corpore).  The  condi- 
tions which  favor  it  are  compressibility  of  the  f(etus,  small  size  of  the 
foetus,  and  a  large  pelvis.  When  the  foetus  is  dead,  therefore,  it  can  the 
more  easily  (K'cur. 

The  presenting  shoulder  is  pushed  down  into  the  pelvis,  the  head  also 
being  crowded  into  it  along  with  the  body.  The  arm  belonging  to  the 
lowermost  shoulder  protrudes  from  the  vulva;  the  other  one  lies  between 
the  breech  and  the  head.  The  mass  thus  doubled  is  driven  down,  tlic 
presenting  shoulder  being  deliverwl  first,  then  head  and  chest  together, 
and,  finally,  the  breech  and  legs. 


the  menabmneH  are  ruptured  or  the  presenting  part  jaraoied  at  the  brim, 
eeraion  Bhoukl  be  performed.     The  bipolar  or  Braxton  Hieks's  method 
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Fig.  319. 


Spoiitaneous  evolution.    Fifth  stage. 


Fio.  320. 


should  be  adopted  when  the  cervix 
is  only  partly  dilated,  the  vertex  or 
breech  l)eing  made  to  present.  If 
it  13  a  shoulder  case,  it  is  best  to  try 
to  bring  about  a  vertex  presentation 
unless  the  pelvis  be  flat,  in  which 
case  a  breech  presentation  is  best. 

If  the  abdomen  presents,  a  pelvic 
presentation  should  be  induced. 

At  first  external  manipulations 
through  the  abdominal  wall  should 
be  tried,  in  order  to  turn  the  foetus, 
anaesthesia  being  employed.  If  this 
method  fail,  other  measures  must  be 
carried  out. 

When  the  cervix  is  well  dilated 
the  bipolar  method  may  also  be 
adopted  if  the  liquor  amnii  is  still 
in  utero.  When  it  has  escaped,  in- 
ternal or  podalic  version  must  alone 
be  tried;  before  the  rupture  of  the 
membranes  this  method  may  also  be 
employed,  the  membranes  being  rup- 
tured artificially. 

How  long  after  the  escape  of  the 
liquor  amnii  it  is  feasible  to  perform 
podalic  version,  cannot  be  definitely 
stated.  Different  authorities  give 
different  limits.  The  student  should 
bear  in  mind  that  the  nearer  to  the 
time  of  rupture,  the  easier  and  safer 
Birui  of  child  doubled.  Evoimio  condupUcato  jg  ^  jjg  procedure.     It  should  never  be 

oorpore.    (Kleinwachter.)  ^ 
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carried  out  when  tlie  uterus  ia  firmly  contracted  on  the  fcetus,  or  wheu 
tliin  latter  la  janinied  iutu  the  inlet.  Tbere  is  ulvvays  risk  of  nipturiDg 
tlie  uteru8.  The  patient  abouM  alwaye  he  deeply  ausBstiietized  in  per- 
forming interoal  version* 

In  transvtiBe  csaaeB  wliei^  turuing  in  impmcticable,  the  child  must  be 
broken  up  by  one  or  other  of  the  following  methudfi  : 

Decapitntion  may  be  carried  out,  wheu  the  neck  ib  aeceigsible,  by  a 
bknitj  a  jserratedj  or  a  sharp  hook.  The  body  may  then  be  extrat^tedj 
and  afterward  the  head, 

Evimeration^  or  removal  of  the  content!?  of  the  abd(^men  and  thorax^  ib 
recommended  by  some.     This  h  not^  however,  a  satisfactory  procedure. 

Spondylotomif^  dividing  the  sjiinal  column  with  scissors,  or  spondylo- 
lysis, hrt^king  it  up  with  a  basilyst,  is  a  better  meani;  of  reducing  the 
size  of  the  child  before  ejc traction. 


J 


PROLAI'SE   OF    THE  LiMBS, 

(a)  In  Head  FreseataUona.  1,  One  or  both  arme  may  be  prolapsed  in 
front,  behind,  or  at  the  sides  of  the  head.  When  one  arm  prola|}seH  it 
usually  lies  close  to  the  temporal  region.  The  worst  form  is  that  in  wliich 
the  arm  is  across  the  back  of  the  neck.  Sometimes  the  arms  are  folded 
under  the  eliiu,  bringing  about  a  brow  or  face  presentation  (q,  r*). 

Treatment.  If  the  conditi<jn  be  diagnosed  before  rupture  of  the 
roembraues,  nothing  should  be  done  until  the  cervix  is  completely  dilated. 
Then  the  hand  Uiay  Im?  pushed  up  to  allow  the  heiid  alone  to  engage  in 
the  brim.  If  this  fail,  forc«ps  nuiy  be  applied  to  the  head  if  there  be  no 
risk  of  catching  the  arm,  or  version  n^ay  be  carried  out.  In  extracting 
with  forceps  the  arm  may  slip  up*  When  the  case  is  made  out  only 
after  the  arm  h  well  engaged  m  the  brim,  tlie  head  should  be  delivered 
with  forceps. 

2.  A  fiKJt  may  present  with  the  head.  The  line  of  treatment  is  tlie 
same.      Enibryulcia  may  s^anietiineft  be  nei^i^sarv* 

(b)  In  Breecli  Preaentatlous.  StimetiuKs  the  hand  preseuts.  Nothing 
need  l>e  done.      The  hand  may  or  nmy  not  slip  up, 

(r)  la  Transirerse  Pre&entatioas.  If  a  foot  presents,  the  eondition  is 
not  unfavoral>h%  fur  n.s  version  is  the  usual  treatment,  it  can  l>e  carried 
out  more  ca-sily.  If  an  arm  presents,  it  may  interfere  with  the  entrance 
of  the  physitiian's  huud  prior  to  tlie  performance  of  podalic  version. 
Sometimes  it  may  be  pushed  up  out  of  the  way  while  tlic  operator's  hand 
is  being  introduced.  Generally  it  is  advisable  to  fasten  a  piece  of  tape 
around  the  prolapsed  WTist,  so  that  it  may  be  drawn  out  of  the  way  and 
prevented  from  ascending  during  the  delivery  of  the  thorax. 

Anomalies  of  FcBtal  Deyelopment. 

SbcKrtaeas  of  the  Cord.  This  may  l>e  '*  absolute'*  when  the  cord  has 
only  a  length  of  a  few  inches,  i^r  **  accidentaP*  when  the  length  is 
reduced  by  colling  uroiuid  the  neckj  body,  or  limbs.  The  latter  is  more 
frequently  a  cause  of  delay  in  labor  8<imetimes  the  jvlaceuta  may  be 
dctai'hed  in  this  condition;  t^ometimes  the  cord  ruptures,  or  is  so  com- 
pressed as  to  lead  to  the  death  of  the  child.    Most  umbilical  cords  break 
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tinder  a  weight  of  8^  pounds;  some  resist  as  much  as  15  pounds;  others 
will  not  sustain  6  pounds. 

It  is  difficult  to  state  what  actually  constitutes  a  short  cord.  It  varies 
with  the  amount  of  stretching  it  will  bear,  with  the  place  of  attachment 
to  the  placenta^  with  the  site  of  the  placenta,  and  with  the  tightness  of 
the  coils. 

The  Diagnosis  of  this  condition  is  not  easy.  Sometimes  there  is 
marked  pain  at  the  placental  site  during  contractions,  marked  recession 
of  the  head  between  pains,  delayed  labor,  and  occasionally  irregular  fcetal 
heart-action. 

When  the  cord  encircles  the  foetus  and  the  latter  is  driven  down,  it 
rotates  partly  with  the  pains  to  undo  the  coiling,  and  so  to  relieve  tension. 

The  Treatment  consists  in  freeing  the  coils,  where  it  is  possible,  or 
in  dividing  the  cord  and  delivering  by  forceps.  If  the  cord  cannot  be 
ligated,  two  artery  forceps  may  be  attached  to  it,  and  it  may  be  divided 
between  them.  Where  these  procedures  cannot  be  carried  out  forceps 
should  be  applied  if  the  head  presents,  and  labor  should  be  hastened  if 
it  be  a  breech  case. 

Unduly  Ossified  Skull.  The  skull  bones  may  be  prematurely  or  abnorm- 
ally ossified,  the  sutures  and  fontanelles  being  partly  or  wholly  closed. 
The  head  fails  to  undergo  moulding  in  labor  and  delay  results;  it  may 
be  arrested  in  the  brim  or  pelvic  cavity. 

The  application  of  forceps,  symphyseotomy,  or  embryulcia  may  be 
necessary  to  delivery. 

Large  Size  of  the  FoBtus.    In  the  case  of  a  large  child — e.  g.,  eleven 

Sounds  or  more,  there  may  be  delayed  labor.  There  are  records  of  chil- 
ren  delivered  weighing  more  than  twenty  pounds.  The  causes  are  not 
definitely  known.  It  is  tliought  that  multiparity,  large  size  or  advanced 
age  of  one  or  both  parents,  and  unusual  extension  of  tlie  i)eriod  of  preg- 
nancy are  related  to  its  occurrence. 

The  mechanism  of  labor  by  which  the  head  attempts  to  pass  through 
the  pelvis  is  like  that  which  takes  place  in  a  justo-minor  pelvis,  viz.,  by 
extreme  flexion.  The  head  becomes  greatly  moulded.  Cephalhematoma 
may  be  produceil. 

Treatment;  In  cases  which  are  not  very  marked,  extraction  may 
be  carried  out  with  forceps.  In  very  marked  eases,  however,  this  is 
useless,  and  may  lead  to  bad  lacerations.  PinanVs  rule  is  a  good  one, 
viz.,  never  to  overcome  bony  resistance  by  forceps-traction.  Embryulcia 
or  symphyseotomy  is  then  necessary. 

Death  of  the  Fcetus. 

When  a  foetus  dies  in  utero  decomposition  changes  may  cause  disten- 
tion of  its  tissues  with  gas,  and  this  condition,  known  as  ernphysema,  may 
delay  labor.  In  such  a  o^Lse  it  may  be  nc*c*(*ssary  to  puncture  the  abdo- 
men, or  any  part  distended,  to  allow  the  gas  to  escape.  Rigor  mortis 
may  sometimes  take  place  in  the  body  and  interfere  with  its  quick  passage. 

It  is  to  be  remembered  that  absorption  from  a  decomposing  foetus  may 
hurt  the  mother. 
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Enlargement  of  Head  or  Body  bv  Disease, 

Hydrocephalus.     This  condition  causes  delay  and  trouble  in  kW,  j 
varying  aceortiing  to  tbe  nature  of  the  hydriK-ophalus,    The  lieati  enlar^ 
by  an  uccumaktion  of  i?eruni  io  the  vinitrides  of  the  braio,  espedallyitt 
tlie  lateral  ones.     Sometimes  a  collection  in  Uie  membnme^  coveriug  the 


EjrdromeiUdgocete.     < After  Hkb-bgoit,) 

brain,  especially  the  Bubamchnoid  space,  may  cause  enlargement,  and  i 

J)  r  o]  eett  on  may  take  pi  ace  t !  i  ro  1 1  ^h  1 1  le  s  k  u  1 1 ,  known  as  h  i/drommingocdL 

In  the  former  of  these  conditions,  where  the  disease  is  not  much  4ml- 

Oped,  the  bonei^,  fontanelles,  and  Buttirt^s  may  appear  normsil,  with  the 


■/ 


EticepbAioeela.    {Alter  Vii»uk.) 


eocoeptioti  that  the  bones  are  thinned,  the  brain  lieiDg  well  formed^ 
large,     lu  more  marked  cases  the  ventricle!^  are  enkrgcd,  tbe 

con vohit ions  somewhat  obliterated,  ami  tlie  boncw  of  the  crania m  i 
rated  from  one  another  and  tliinnecK     The  forehead  is  increased  m  i 
relative  to  the  face,  the  frontal  bones  bulge,  and  tlie  superciliAry 
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iinent.     In  the  most  extreme  degree  the  head  is  yery  large, 

linly  mctnbrammSj  the  brain  being  represented  only  by  a  thin 

by  LTHceg  of  cerebral  tissue  at  the  base,     Sometimes  hydroen- 

ele  is  forraed  during  the  twnirse  of  enlargement,  owing  to  the 

ion  outward,  between  a  deficieney  of  bone,  of  the  skull  conteut**. 

la  bifida,  or  some  other  miil formation,  may  also  occur.     Sometimes 

sac  niptureSj  the  membmues  collapsing  and  becoming  attached 

brain  structures  at  the  base  of  the  !?knll  (anencephalus  or  hemi- 

jl).   Hydraranios  may  be  present.  Breech  presentation  is  freouent* 


Fio.  S23. 


r  sptnal  canal  tn  a  cue  of  by  dnDuuphnlas  obatrtictltig  labor.    (After  Q^rgott} 


IK06IS.     On  alxlomiual  palpation^  where  the  head  is  distinctly 

li  it  may  be  easily  felt.     When  the  breech  presents  the  head  is 

t  the  fundus  uteri.    The  abdomen  may  be  abnormally  distended. 

\ginam^  during  labor,  the  wide  fontanel les  and  sutures  may  be  felt, 

[?hment-ljke  bones  may  be  distinguiylied,  or  a  membranous  con- 

the  vertex   may  be    felt — a  fiuetuating    sac    becoming  tense 

[pains.    Or  islands  of  bone  may  be  diatiuguished  in  the  mem- 

letim^  a  hydrocephalus  may  be  present,  but  the  bones  may 

land  the  sutures  more  or  less  a^^sifiedj  in  this  case  it  may  be  more 

to  establish  a  clear  diagnosis  unless  the  head  is  considerably 

This  varies  according  to  the  degree  and  extent  of  the 
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disease  ami  the  nature  of  the  treatment  which  is  employetl  l\v  ' 
the  delay  the  greater  the  tmV.  Death  of  the  motlier  may  ot  ^ 
exhaiiiistkin  or  froru  rujHure  of  the  uterus.  Rupture  generally  oucui^iu 
tlie  lower  uterine  segment,  which  becomes  greatly  stretehed  and  thinisftl: 
hut  it  may  take  plaee  higher  up.  Vesicovaginal  fistida  may  result  !nm 
long-continued  pressure.     The  child  very  often  dies. 

Relation  tc>  Labor.     Sometimes  there  may  be  little  Jelav  vm. 
when  the  head  is  large.     This  is  due  to  softness  and  oompre^iliiht^  m( 
the  skull,  espeeially  when  somewhat  macerated  or  when  it  is  mainly  mm-  \ 
lininousj  and  to  rupture  of  the  mem!)rannus  cranml  sac.    The  latter  occu- 
rence 19  most  apt  to  take  place  w^lien  the  breech  pre^nts.     Delay  m%) 
oc^cur  at  tlie  brim  or  in  the  cavity. 

Fro.  %u. 


Exonipbtflos.   t  After  A.  H,  BivriOK.) 

Treatment.  Little  value  need  l>e  attached  to  the  life  of  the  chilA 
If  it  does  not  die  in  utcro^  it  usually  dicfl  boou  after  birtlu 

When  thti  head  |>rcscnts  it  .should  l>c  j>erfurated  and  dmioe^l  with  ft 
tmcar.      Wlieo  the  head  (/oUapAPs,  delivery  may  be  -  '^  eidier  by 

vcr!!iion  or  by  embryulcia  if  the  former  mctht»d  be  inau  (  , 

If  tlie  frjetus  pre^/nts  by  the  breech,  either  the  head  may  tn?  |x^rfor3it<^I 
behind  the  ear,  as  it  lies  at  the  brim,  or  Tarnicr*s  methocj  may  beafiimled^ 
viz,,  to  open  the  spinal  canal  and  dniw  tiff  the  fluid  by  ao  elaMie  catheter 
passeii  through  the  spinal  canal  into  the  head* 
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In  the  oases  where  the  skull  is  enlarged^  the  bones  still  firm^  and  the 
■olnres  possibly  ossified^  it  is  usually  necessary  to  perform  embryulcia. 

Hydrotiuxraz  may  cause  trouble;  it  is  generally  associated  with  ascites, 

anasarca,  or  other  conditions.     It  may  obstruct  labor,  usually  when  the 

ketd  has  passed  the  brim.     It  may  be  necessary  to  puncture  the  thorax 

md  extract  with  a  cranioclast,  reducing  the  size  of  the  head,  if  neces- 

'  «iy.     Pericardial  effusion  may  sometimes  be  very  great. 

I      Aidtes  is  sometimes  met  with,  and  is  due  to  various  conditions — e.  g.j 

abdominal  tumors,  syphilis.  It  may  be  a  cause  of  obstruction,  and  in  some 

oases  a  very  marked  one.    As  soon  as  the  condition  is  diagnosed  the  size 

of  the  swelling  should  be  reduced.     This  may  be  carried  out  by  direct 

pooctore  of  the  abdomen.     But  it  may  be  necessary  to  reach  this  part 

through  the  thorax.     If  a  large  tumor  exists,  it  may  be  necessary  to 

break  it  up  or  remove  it 

Fig.  325. 


Sacral  tumor.    (Keller:  Mutter  Museum,  College  of  Physicians.) 


Distention  of  the  Ureters  and  Hydronephrosis  are  rare. 

Dilatation  of  the  Bladder.  This  condition  is  occasionally  found.  The 
urethra  may  or  may  not  be  imperforate.  The  f(etus  is  rarely  l)orn  alive, 
or,  if  living,  soon  afterward  dies.  It  may  sometimes  be  associated  with 
ascites. 

Dilatation  of  the  Uterus,  the  cervix  b(nn^  closed,  is  very  rarely  found. 

General  (Edema  of  the  body  is  occasionally  met  with. 

Abdominal  Intrafoetation  has  been  re})orted.  In  this  condition  the  abdo- 
men contains  another  foetus,  or  part  of  one,  which  causes  enlargement. 
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Umbilical  Herman,  or  Iiernia  through  some  otlier  part,  may  lead  tu  ob- 
siriif'tiftti  ill  lahor, 

E^omphalos  iimy  cause  delay. 

Tumors  of  tlit*  liver,  kidney^  spleeo^  jmncreas,  and  other  viscera,  some- 
tfiiKs  occur. 

HydrDirhaciB,  This  usually  occurs  with  spina  bifida.  It  is  a  collection 
of  tliiid  ill  a  sac  composed  of  the  spinal  meinbraoes  and  skin,  and  is 
usually  in  the  coccygeal  or  sciatic  region.  The  swelling  varies;  it  may 
be  very  larg^. 
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tEtJeinft  of  foetus.    (After  Betscmlsh,) 


Tumors  of  various  kinds^  simple  or  maHgDant,  may  obstruct  delivery — 
e,p,j  cystic,  vascular,  fatty,  cartilaginous,  bony,  sarcomatous,  aireioom- 
atoiis,  teratomatous.  Most  frecpienlly  they  are  found  in  the  region  of 
the  sacrum  and  ctx^cyx — e.  j^.,  cystic  hygroma.  The  neck  m  also  an  (occa- 
sional seat  of  a  growth.  They  are,  however,  found  in  every  region  of 
the  body. 

TliKATMENT.  The  general  treatment  for  these  conditions  is  as  foU 
lows:  When  the  swelling  is  only  slight,  del iveiy  may  be  effected  by 
forceps  or  version;  if  the  breech  present,  by  traction  and  pressure  from 
above. 

If  too  large  for  delivery,  puncture  of  the  swelling  or  redaction  by 
embryulcia  and  evisceration  are  necessary.  Thus,  if,  in  a  head  presen* 
tation,  the  abdominal  swelling  cannot  be  reached  without  opening  the 
thorax,  the  latter  proce*lnre  should  be  carried  out  It  may  even  be 
necessary  to  reduce  the  head  in  size  or  to  amputate  it  in  order  to  get 
room.     Sometimes  the  swelling  burst;^  of  itself* 

The  following  very  rare  conditions  sometimes  cause  obstruction,  viz,, 
anchylosis  of  joints,  adhesions  of  limbs  to  the  body,  anchylosis  of  ffjetns 
to  placenta  or  uterus* 
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Plural  Births. 

Twins.  Relation  to  Labor.  In  a  large  percentage  of  eases  twin 
labors  are  easy  and  uncomplicated.  After  the  birth  of  the  first  child  the 
second  follows,  there  being  an  interval  between,  usually  of  less  than  an 
hour  in  extent,  though  it  may  be  longer.  Several  cases  have  been 
reported  in  which  the  second  child  was  born  a  day  or  two  after  the  birth 
of  the  first.  Kalnikoff  has  described  one  in  which  there  was  an  interval 
of  three  days,  both  twins  surviving;  both  placentae  were  removed  at  the 
second  delivery.  The  placentae  are  generally  delivered  after  the  second 
child.  Sometimes  the  first  child  may  be  followed  by  its  ow^n  placenta. 
Sometimes  the  second  placenta  precedes  the  second  child.  Where  the 
placenta  is  a  large  single  one,  it  follows  the  birth  of  both  foetuses,  though 
sometimes  a  portion  may  be  torn  off  and  expelled  with  the  first  child. 

The  following  percentages  are  given  by  Spiegelberg  to  show  the  rela- 
tive frequency  of  the  presentations  met  with  : 

Both  heads  presenting,  49  per  cent. 

Head  and  breech,  31.70  per  cent. 

Both  breech  presentations,  8.60  per  cent. 

Head  and  transverse,  6.18. 

Breech  and  transverse,  4.14  per  cent. 

Both  transverse,  0.35  per  cent 

The  pains  may  be  weak  in  twin  cases,  owing  to  the  overstretching  of 
the  uterus,  and  there  may  be  trouble  in  the  third  stage  from  this  reason 
also.  Hydramnios  may  be  present.  In  some  cases  this  may  be  found  only 
in  one  amniotic  cavity,  oligohydramnios  being  the  condition  in  the  other. 

Prognosis.  The  mortality  of  the  children  is  considerably  greater 
than  in  single  births.  This  is  due  to  various  causes.  The  labors  are 
often  premature  and  the  foetuses,  consequently,  in  an  undeveloped  state, 
one  being  usually  weaker  and  smaller  than  the  other.  Malpresentations 
and  mal|X)sitions  are  frequent,  necessitating  artificial  delivery.  The  ma- 
ternal risk  is  also  considerable.  This  is  due  to  the  delay  which  is  often 
present  as  a  result  of  weak  pains;  albuminuria  is  often  found;  eclamp- 
sia is  more  frequent  than  in  single  births;  there  may  be  trouble  in  the 
third  stage  from  the  large  placenta,  and  from  inertia  uteri;  post-partum 
hemorrhage  may  occur;  there  is  a  greater  risk  of  septic  absorption  in 
the  puerperium.  If  there  is  complete  obstruction  to  the  passage  of  the 
twins,  the  patient  may  die  of  exhaustion  or  of  rupture  of  the  uterus. 
Then  tliere  are  risks  attendant  upon  operative  interference. 

Mana(}KMKNT  of  Labor.  After  the  birth  of  the  first  child  the  cord 
must  be  tied  in  two  places  and  divided,  lest  there  be  communication 
between  the  placental  circulations  and  the  second  child  should  bleed  to 
death.  The  uterus  should  then  be  gently  kneaded  through  the  abdom- 
inal wall  to  favor  its  retraction.  There  is  a  difference  of  opinion  as  to 
how  long  a  time  should  elapse  between  the  birth  of  the  first  and  that  of 
the  second  child.  Our  opinion  is  that  it  should  not  be  prolonged,  for, 
though  the  mother  may  gain  strength,  retraction  and  contraction  of  the 
cervix  may  occur.  If  the  second  child  is  transverse  it  should  be  turned. 
This  may  often  be  done  by  external  manipulations.  While  the  second 
child  is  being  born  a  hand  should  be  kept  on  the  abdomen  following  the 
uterus.     After  this  child  is  born  the  hand  should  hold  the  fundus  uteri 
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until  the  )jlao(?nta  h  delivered.     If  thore  bihouUl  b#*  partial! 
the  plnct'iita  aiul  liemorrliago,  tht'  uterus  *^houltl  l>o  empti^ 
If  there  18  inertia  of  the  lUerup,  Rjx*ciiil  care  miist  be  takec 
tlie  niethtxlfl  tlescnlM?tl  on  pnge  415* 

When  the  second  child  is  disTOVered  only  after  the  birth  < 
the  mother  Bhould  not  be  iiifornied,  lest  the  ^lock  ^ouid  id| 
action.  ■ 

If  J  after  the  birth  of  the  first  child,  an  hour  elapseg  withoim 
of  the  second,  the  *^e<rond  bag  of  membranes^  if  there  be  ou« 
ruptured,  and  the  child  delivered  by  version  ur  forcpps. 

In  some  cascrf  it  may  be  ne(.^ssary  to  deliver  the  seixynd 
earlier — e.^.,  if  both  placenta  should  be  b«>rn  liefore  it,  or  i 
be  much  hemorrhage  following  the  birth  of  the  firBt  child*  ] 

PiQ,  328. 


Locke^l  twills. 

Complfx  C<u€s,     1,  Sometimes  labor  may  be  <]elayed  by 
in  the  dilating  cervix  of  two  bags  of  membnine!^.      Whei 
complete  the  bag  of  the  leading  child  ahoulit  l>e  rupturetb 

2,  Where  l)oth  presenting  parts  tend  to  enter  the  brim 
should  be  pushed  up  to  allow  the  other  to  engage*  M'her< 
one  and  the  breech  of  the  other  are  so  placed,  the  head  shou 
to  engage » 

3»  laterlockmg  Twins.  In  some  immn  the  twins  may  bo 
Til  is  may  hiq>peu  in  two  ways  ; 

(a)  Where  both  heads  present,  the  second  may  enter  tl: 
the  fir^t  and  jam  agiiinst  the  neck  or  thorax.  The  heads  mi 
be  Ismail  to  jK^rmit  this  complieatioD. 

TuKATMENT*  The  ma^t  advanced  head  should  be  deUvi 
ceps,  and  then  the  other  rihonld  be  delivorcd. 

Spmet lines  embryulcia  of  one  is  necessary.    This  should 
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on  the  first  child,  because  the  second  is  more  likely  to  be  alive,  there 
being  less  risk  of  compression  of  its  cord. 

(6)  In  some  cases  where  one  child  presents  by  the  breech  and  the  other 
by  the  head,  the  former  may  be  delivered  as  far  as  the  neck,  but  no 
farther,  because  the  head  of  the  second  child  has  locked  with  that  of  the 
first;  this  may  take  place  by  overlapping  of  the  chins,  or  of  the  occipital 
regions,  or  the  face  of  one  may  be  pressed  against  the  back  of  the  neck 
of  the  other.     This  locking  occurs  in  the  pelvis. 

Treatment.  Sometimes  the  head  of  the  second  child  may  be  pushed 
up.  If  this  is  impossible,  and  nature  cannot  soon  bring  about  delivery, 
the  head  of  the  second  child  may  be  delivered  by  forceps.  If  this  is 
impossible,  or  if  there  is  great  difficulty  in  applying  the  blades,  embry- 
ulcia  should  be  performed  on  the  head  of  the  child  which  is  dead.  In 
almost  every  case  this  is  the  breech-first  child.  After  the  extraction  of 
the  mutilated  child  the  other  may  be  delivered. 

Fig.  TJi*. 


Prosopothoracoi>agii8. 

4.  Interlacing  and  Knotting  of  the  Umbilical  Cord.  This  may  occur 
where  there  is  only  one  amniotic  sac.  The  cords  may  be  twisted  around 
one  another  in  various  ways,  or  even  knotted.  If  this  happens  wirly  in 
pregnancy  there  is  great  probability  that  death  of  one  or  both  twins  will 
occur  and  premature  labor  be  induced.  It  may,  however,  be  found  at  full 
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time.     As  labor  proceeds  one  (*ord  may  di^  uii  the  other  and  imperil 
circubtioii* 

Treatmf;nt,  If  after  delivery  of  the  Wv^i  cliild  the  i^onditioii  b 
diagnosed,  the  ^iec^ud  child  gliuuld  be  delivereil  iit  once  by  version  or 
turning, 


Dejodyme  or  derod I dyme.    (Alter  A n lfilo.) 

Triplets,    The  greater  the  number  of  foctused  the  greater  the  tende 
to  prematurity  of  delivery.     Consequently,  tbe  kd>uns  may  somt'tiaief^l 
<  HUH  para  lively  easy*     Hpinetimes,   however,  they  arc*  c^^msidembly 
lunj^.     The  tirst  stage  is  usually  longer  than  uormaL 

Albuminuria  \^  more  f requeut|  also  inertia  uteri  and  hemorrhage  diir 
or  after  labor.     In  458  triplet  cases  colleeted  by  Charboniiier  ihcnF-  wi'fv 
254  head  presentations,  117  breeeh,  and  57  tmiisverse*     Aeeonl 
this  author  there  is  a  very  mnall   jK^reenta^  of  ca^^s  in  which  n 
setitatiou  and  malpositions  have  caused  serious  tmnble.     The  thiiti  <n^' 
m  ust  be  v e ry  ea ref u  1  ly  a tten dM  t(  >•     Ge u era  11  y  1 1 j e  t  h ree  feet  n^e^  pmt 
the  place  It  tse.    Sometimes,  however,  each  is  billowed  by  its  own.   Him 
times  there  are  two  fretuses,  then  one  or  two  placentfe,  follow *hI  bv  \ 
tldrd  ftetus  and  its  plac^enta.     S^iraetimes  one  ft^tus  and  its  placenta  are 
first,  then  the  other  two  and  their  placentie.  " 

5rONSTEr>SITIE9, 

AiieEcepliaJus  or  Hemicephalug*     la  this  form  the  neck  is  short  and  tb 
shoulders  may  be  very  broad. 
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Delay  in  labor  is  caused  by  the  bad  action  of  the  deformed  head  as 
m  dilator,  by  the  breadth  of  the  shoulders,  or  by  the  entrance  into  the 
brim  of  the  small  head  along  with  other,  parts  of  the  foetus.  Turning 
abould  be  employed  if  the  case  be  diagnosed  early  enough. 

Acardiacus  is  another  rare  monstrosity  which  may  interfere  with  labor. 

I>cm1)le  Monsters.    These  may  be  considered  in  three  main  groups: 

1.  Those  in  which  there  is  double  formation  in  the  upper  part  of  the 
body — c  g.y  a  two-headed  monster. 

2.  Those  in  which  there  is  double  formation  of  the  lower  part. 

3.  Those  in  which  there  are  two  heads  and  two  bodies: 
(a)  Those  in  which  the  backs  are  united. 

(6)  Those  in  which  the  bellies  are  united. 


Fig.  831. 


iRChiopage. 

Diagnosis.  This  may  be  very  diffiniilt  during  labor.  It  can  be  best 
arrived  at  when  the  hand  is  passed  into  the  uterus.  Double  monsters 
are  apt  to  be  mistaken  for  twins. 

Relation  to  Labou.  In  many  cases  these  monsters  are  delivered 
naturally,  probably  because  the  foetus  is  usually  small. 

Lroff  has  recommended  the  following  treatment:  When  \h}{\\  heads 
present,  and  are  movable,  one  slxmld  he  pushed  up,  in  order  to  allow 
the  other  to  engage.  Turning  may  sometimes  he  trie<l  in  order  to 
deliver  the  legs  first.  Foreeps  may  be  used  to  aid  the  advaneing  head. 
Sometimes  embryotomy  is  neees.siiry! 
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1SOMALIE8  ARISING  FROM  ACCIBENyB  OR  DISEASE 

ProlapBus  Funis. 

Ik  this  accident  a  loop  uf  thi!  urubilieal  corti  i?li}>s  down  alon^idet 
presenting  part  or  in  atfvance  of  it.     As  the  labor  progreasies  thedi*^ 
plaued  portion  of  the  conl  iri  exposed  to  strangulation  by  pressure  between 
the  pve^entjiig  part  and  tlie  walls  i>f  the  birth-oanah     Unrelieved,  tke 
complic-ation,  as  a  rule,  res^ults  in  the  deatli  of  the  foetus  within  a  f?f 
momenta  by  interrnption  of  the  foeto-plaeental  circulation*     In  e%0(  " 
tional  instanee^^  the  cord  may  escape  injurious  pressure  and  tbecIiiHl 
born  alive.     This  \s  possible  when  the  \>e\yh  ii*  relatively  rtmm v  anil  tlli 
expulsion  of  the  faMus  i!^  aernniplished  in  om^  or  two  pLiin?i.     Pft)!a|K 
of  the  cord  may  take  jiIikx.'  lit* fore  labor  begin?*,  litit  in  tiie  majority  ij 
eases  it  does  nut  f>eeur  uTitil   the  eervix  is  well  dihited.     Ordiiiarih  tW 
two  halves  of  the  prolupsed  eord  lie  in  apposition,  but  oecajjiemlly  lb 
presenting  portion  of  the  child  may  intervene.     Thus  in  vertex  presiij* 
tation   the  loop  may  extend  upon  opposite  eidefei  of    the  head,  mulr 
shoulder  or  footling  prt^sentation  may  include  an  arm  or  a  %.    '** 
pi"tila|)se  occurs  most  frequently  at  one  siile  of  the  promtintorv,  ran 
along  the  late  nil   wall  of  the  jiclvisi,  and  -^till   more   mrely  m^t 
median  line  in  front* 

Whcji  the  prokijKse  is  within  the  bag  of  waters  it  is  somctinief^  sfiok^ 
of  as  a  presentation  of  the  funis* 

rreqaency*  The  fiv(|neney  of  prolapsus  funis  as  ^'ne rally  estiniit«j 
is  about  1  in  250  labors*  According  to  Wiuekel,  it  hapiien?i  (uux*  '^ 
from  (j5  to  500  eases.  In  a  collective  invTstigatinn  by  ClHirchill^fK 
lapse  of  the  eord  wa>i  reported  8.^2  times  in  91jO(XJ  birtli?^  an  aven 
of  1  in  107  4iai?es*  The  eompli«ition  is  met  most  freqtiently  when  i 
extremrty  present^j  next  in  iirder  of  frequency  in  breech,  aod  last  | 
vertex  presentations, 

Etiology*  The  essential  cause  td'  prtdapae  of  the  cord  i.^  failure  of  1 
presentiriij  part  of  the  firtus  Uy  fill  completely  and  eontinuouslv  thel(ii« 
uterine  segment.  CoiHlitioiis,  then,  which  may  give  rise  tu  this  lark  <^ 
close  appnjximatiou  are  p^<'di8^ posing  causes  of  pri>lapsus  funis,  Tlit^i' 
are  :  narrow  pelvis,  whieli  may  act  not  only  by  hindering  the  adapOiU*  '* 
of  the  head  to  the  passages,  but  hy  favoring  the  occurrence  of  mal|ift^r^ 
entation;  uterine  myomata  ;  diininishet]  sixe  and  inntsi^qucnt  mohilit^^^ 
of  the  foetus,  favoring  malprt^'^ntation  and  malposition;  ubnnrninl  |iCH| 
eutatious,  es|>ecially  lireecli,  shoulder,  footling*  and  i\ire  f>r<*^rutaltoflH 
excess  of  liquor  amnii,  causing  prcternatunil  mobility  of  the  feetns;lciw^ 
implantation  of  the  placenta  ;  marginal  iur^^rtion  or  excessive  Icngtlij 
conl;  twin  pi^eguancy,  mtiltiparity,  owing  to  relaxation  of  ibe  niald 
nal  walls  and  to  uterine  obliquity,  espeeially  to  |>endulous  abdonii'U. 

An  important  exciting  cause  is  premature  rupture  of  the  mi'nibr 
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and  the  sudden  escape  of  a  large  amount  of  amniotic  fluid,  particularly 
if  the  woman  is  in  a  standing  or  half-sitting  posture  when  the  rupture 
occurs  ;  the  escaping  fluid  may  sweep  out  a  loop  of  the  cord  in  front  of 
the  presenting  }>art  of  the  child.  Violent  movements  on  the  ])art  of  the 
mother  favoring  recession  of  the  foetus  from  the  lower  uterine  segment 
and  the  gravitation  of  the  cord  may  be  included  among  the  possible 
factors  in  bringing  about  the  displacement.  Maladroit  attempts  at 
version  are  sometimes  responsible  for  the  prolapse. 

Diagnosis.  The  examination  should  be  made  between  the  ])ains.  The 
condition  can  scarcely  be  recognized  before  the  os  has  dilated  if  the 
membranes  are  still  intact.  It  may  rarely  l>e  possible,  if  the  lower  ute- 
rine segment  is  thin,  to  detect,  with  the  examining  finger  at  the  utero- 
vaginal junction,  the  pulsation  of  the  cord.  It  is  distinguished  from 
maternal  pulse  by  the  count.  If  the  os  is  sufficiently  dilated  to  admit 
the  finger,  the  cord  may  be  felt  when  it  lies  well  down  in  the  mem- 
branes. Yet  it  may  escaj)e  detection,  owing  to  the  facility  w^ith  which 
it  recedes  from  the  examining  finger.  When  the  foetus  is  dead,  pulsa- 
tion is,  of  course,  absent.  The  absence  of  pulsation,  however,  can  be 
taken  as  evidence  of  foetal  death  only  when  {)ersistent  for  ten  or  fifteen 
minutes.  The  funic  pulse  may  be  interrupted  temporarily  by  compres- 
sion of  the  cord  between  the  pelvic  brim  and  the  presenting  part.  Fin- 
gers and  toes  are  distinguished  from  the  cord  by  their  anatomical  char- 
acters. Foetal  parts,  too,  will  sometimes  l)e  drawn  up  when  toucheil. 
The  prolapsed  cord  should  not  be  mistaken  for  intestine.  The  latter  is 
recognizee!  by  the  mesentery  and  by  the  absence  of  pulsation.  It  is 
larger  than  the  cord  and  not  so  firm  in  consistence.  After  the  mem- 
branes have  ruptured  and  the  cord  protrudes  into  the  vagina,  or  through 
the  vulva,  the  diagnosis  presents  no  difficulty.  The  presence  or  absence 
of  pulsation  should  always  be  noted,  to  determine  whether  the  child  is 
living  or  not,  since  this  question  will  obviously  have  an  important  bear- 
ing on  the  treatment.  Should  the  displaced  loop  be  caught  between  the 
presenting  part  and  the  sides  of  the  pelvis,  but  fall  no  farther,  the  con- 
dition may  escape  detection  and  the  child  be  asphyxiated  before  the 
cause  is  discovered.  Winckel  says  that  whetn  he  firtal  heart-sounds 
grow  continually  feebler  and  no  ciiuse  is  apparent,  prolapse  of  the  funis 
.should  be  suspectinl,  and  the  physician  should  act  accordingly. 

Prognosis.  In  general  tliis  complication  of  labor  has,  of  itself  alone, 
little  influence  upon  the  mother.  The  treatment  necessitate<l  in  the 
interest  of  the  cliild  frequently  subjects  the  woman  to  the  risks  of  shock, 
hemorrhage,  and  scepsis  usually  attendant  uj)on  forced  delivery. 

For  the  cliild  the  prognosis  is  exceedingly  grave.  More  than  half  the 
children  die  of  asphyxia.  Churchill  places  the  infant  mortality  at  53  |>er 
cent.,  Scanzoni  at  58  per  cent.  I)(^paul,  in  143  cases,  had  96  deaths.  The 
prognosis,  however,  must  necessiirily  vary  with  the  conditions  of  the 
<5ise,  such  as  the  position  and  presentatio!i  of  the  fii'tus,  the  degree  of 
displacement,  the  part  of  the  pelvis  at  which  it  (K'curs,  the  size  of  the 
cord,  and  the  duration  of  the  prolapse.  T^olapse  of  the  cord  in  vertex 
and  even  in  brooch  is  more  surely  fatal  to  the  f<etus  than  in  other  pres- 
entations, sino<»  the  ])rosonting  ])art  more  completely  fills  the  pelvis  and 
the  cord  is  more  oortainly  strangulated.  The  risk  to  the  fietus  is  com- 
paratively small  while  the  membranes  are  intact.     The  possibility  of 
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<»st*4i]*iiig  iiijiirioiii?  pre^iEJUTf  i?i  obvioii?ily  greatt^r  wlien  the  cord  lic?8  in 
that  jmrt  of  tlie  jx-lvis  in  wliidi  there  is  most  rocnii.  The  size  of  the 
eorj  huH  >onie  influence,  since  the  thicker  the  cortl  the  greater  the 
anionnt  ol'  Wharton- is  jelly  and  the  consetjucnt  protection  of  t lie  ves^ls. 
With  priniij>an^»  in  whom  the  pa^i^ige.'i  are  p]ore  unyielding  and  the 
labor  more  prolonged,  the  fci^tal  mortality  is  greater  than  with  women 
who  have  borne  children* 

Treatment.  Wlicn  the  child  is  surely  dc^d  or  noo-vmble,  the  repos^i- 
tion  of  the  eoril  is  ob%  iou&ly  not  eallcil  tor. 

Before  K upf  tire  of  3lnnh ran rj»»  W  hen  t he  ch i Id  is  H \' i ng  a nd  the  m e ni  - 
braneg  are  unrupturc<l,  the  latter  shonkl^  if  |xissible,  be  preserved,  li 
shonld  be  a  gt^ncnd  rule  lietbrc  rnptnring  the  membmne  in  any  ease 
Hs*^t  to  examine  for  poshihlc  pnilapfic  of  tile  cord*  For  reduction  of  the 
dihplacenient  while  the  bag  rif  watei*^  Ls  s^till  intact  po^tnral  mea^^iires 
ehoi 1 1  d  be  t  r ie(  1  *  Ha  r m  ca  ri  se  1  d o n i  eo n t e  t r>  t h e  1  f et  r i }■■  f Vom  the  p rol a  pse 
no  lorjg  as  the  waters  have  not  csca|K*<l.  The  ^voman  is  required  to  He 
on  the  side  opposite  that  on  whieb  the  cord  ha:s  eome  down,  Gnivity 
thn«  favors  the  return  of  the  (prolapsed  Ioojk  The  reposition  may  Ik' 
assisted,  if  need  be,  by  g*.'ntly  ptisbiiig  up  the  cord  bet\vccn  the  pains^ 
with  earc  to  avoid  brt^akitjg  the  nienil>rancs. 

Should  this  fail  the  woman  may  be  placed  in  the  knee-chest  position. 
In  this  po??tnre  the  inverted  axis  of  the  uterus  is  nearly  vertical,  and 
gravity  aet8  at  the  pfrentest  advantage.  The  Trendelenburg  {K>sture 
may  serve  as  a  convenient  substitute  fcir  the  latter  position.  While  not 
so  effect nal  as  the  knee-chest,  it  is  more  bo  than  the  lateral  posture  ;  the 
ineli  nation  shonhl  be  a  boat  45  degrees. 

The  foetal  hrart  is  to  be  listenetl  for  at  short  intervals.  The  con! 
once  reposited,  to  jirevent  recurrence  of  the  jirolapse  the  pres^enting 
part  shonld  be  crowdt^  into  the  excavation  and  Hrmly  held  there  till 
eugtigptl. 

A  fairly  gf>od  Trendelenburg  posture  may  be  had  by  raising  the  foot 
of  the  h*xl  or  cot,  slipping  down  in  the  bed  U^ing  pi'e vented  by  tb**  help 
of  assistants  ;  or  a  chair  yilaeed  prone  upon  the  bed  may  be  utilized^  the 
back  being  covered  with  a  folded  comfortable. 

After  Rupture  of  the  Membranf'i^,     If  the  fo?tal  pulse  can  be  felt,  the 
corrl  should  be  replaced^  if  possible.     If  pulsation  hn.^  ceased  and  the  , 
ftetal  heart  le  still  beating,  the  presenting  pole  of  the  foetus  sliould  be  i 
pnshal  up  and  the  eonl  reposited  after  pulsation  retnroe.     Two  methods  ' 
are  available — ^the  manual  and  the  iustrn mental.     Either  is  to  be  nnder- 
takcn  with  the  aid  of  posture  and  generally  of  anie&the^ia.     The  knee- 
chest,  the  Trendelenburg^  or  eveu  the  lateral  position,  with  the  hips 
strongly  elevated,  may  be  chosen.     The  first  is  the  most  effectual,  but  is 
not  always  praeticable,  under  anscHthesia^  without  the  aid  of  skilled 
assistants. 

Maki'AL  Mftthod,  It  must  be  remembered  that  much  handling  of 
the  cord  enfeebles  the  circulation  and  endangers  the  life  of  the  child. 
The  cord  should  be  gently  dmwn  to  the  front  of  the  ]>ehis,  where  the 
reposition  mx\  most  easily  be  effected.  It  is  seldom  tliat  the  prola{ised 
loops  can  be  caught  up  in  the  hand  antl  returned  into  the  cavity  of  the 
uterus,  or  even  pushed  up  inch  by  inch^  as  fast  as  one  part  is  reposited 
another  comes  aown<     ^et  success  is  sometimes  possible  by  either  of 


ANOMALIES  ARISING  FROM  ACCIDENTS  OR  DISEASE.        501 

ftese  dbftDS.  A  method  which  has  rarely  failed  in  the  writer's  hands  is 
ttia :  The  prolapsed  loop  is  loosely  twisted  into  a  rope  with  great  care  to 
mid  interference  with  the  circulation.  It  can  then  readily  be  replaced 
within  the  uterus.  For  retention,  the  woman  may  be  kept  in  the  latero- 
pnme  position,  or  the  presenting  pole  be  held  in  the  brim  till  engaged. 
Oocasional  examinations  are  maae  per  vaginam  to  make  sure  that  the 
eord  has  not  again  slipped  down.  The  foetal  pulse-rate  is  listened  for  at 
freqaent  intervals. 

IKSTRUMENTAL  METHOD.  A  suitable  instrument  for  repositing  the 
prolapsed  cord  may  be  improvised  with  a  large  English  catheter  and  a 
few  feet  of  tape.  A  loop  of  the  tape  is  made  to  encircle  the  cord  loosely, 
tnd  its  free  ends  are  attached  to  the  tip  of  the  catheter.  The  repositor, 
with  a  stylet  inserted,  is  pushed  into  the  uterus  well  up  to  the  fundus, 
canying  the  cord  with  it.  The  stylet  is  withdrawn  and  the  catheter  left 
to  be  expelled  with  the  child.  If  preferred,  the  tape  may  be  secured  to 
the  catheter  by  a  bow-knot,  which  can  be  untied  by  pulling  on  the  free 
end  of  the  tape,  and  the  cord  thus  be  set  free.  The  instrument  may 
then  be  withdrawn.  Return  of  the  prolapse  is  prevented  by  pressure 
over  the  fundus,  holding  the  presenting   pole  in  the  brim  till  firmly 


Vermon  or  Forceps,  Attempts  at  reposition  failing,  if  the  child  is  still 
living,  immediate  resort  should  be  had  to  version  or  forceps.  It  is  some- 
times possible  to  save  the  child  by  rapid  delivery  without  replacing  the 
fiinis. .  The  cord  should  first  be  disposed  in  front  of  that  sacro-iliac  joint 
opposite  which  there  is  most  room. 

Inversion  of  the  Uterus. 

Inversion  of  the  uterus  may  be  complete  or  partial.     In  complete 
inversion  the  organ  is  turned  inside  out  and  upside  down.     In  partial 
inversion  it  presents  a  cup-shaped  depression  of  greater  or  less  depth  at 
[      the  fundus. 

'         Prequency.     Fortunately  this  accident  is  oxoeedincrly  rare.     Wiuckel 

had  never  seen  a  case  of  complete  inversion  of  tlie  uterus  in  20,000  rases 

of  labor,  nor  had  Braun  in  250,000.     In  192,000  labors  at  tlie  Rotunda 

Hospital  in  Dublin,  covering  a  period  of  nearly  a  century,  one  ease  was 

Imported.     The  accident  is  doubtless  more  fre(iuent  in  private  than  in 

hospital  practice.    Kehrer  says  it  is  believed  to  occur  once  in  2000  labors. 

-inversion  of  the  uterus  seldom  takes  place  except  at  term,  yet  we  have 

'"'^^txis  of  cases  complicating  miscarriage  at  six  months,  and  Woodson 

'"^ports  a  complete  inversion  following  miscarriage  at  four  months. 

^•Siiietles.     The  inversion  may  be  acute  or  chronic.     The  latter  variety 

j.'^^^rns  the  gynecologist  rather  than  the  obstetrician,  aiul  will  not  be 

/^o^igged  in  this  connection.    Three  detj-rces  of  acute  inversion  are  recoff- 

^    ^  ^    A  cup-shaped  depression  of  the  fimdus,  the  latter  approaching  but 

^  engaging  in  the  os  uteri.     (Fig.  »'33.'>.) 
^   '*^'*   Partial  inversion,  the  fundus  protrudin^r  from  the  os.     This  is  a 
^^  intussusception.     (Fig.  .*]34.) 

^r^*  Complete  inversion  (Fig.  .'Joo).     In   tlie  latter  variety,  the  uterus 
^     ^Ig  turned  inside  out,  the  body  of  the  organ   may  i)n)ject  from   the 
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alirnptly,  and  \^  Mvrn'il^f^ 


Orditiarily  the  pain  is  ftevc*re»     It  comr^^ 

the  Itiwf^r  a  1x1  omen  antl  the  pelvis.  The  alKlomen  h  painful  tu  tlr 
tnueh*  The  heniorrhiipjc  may  or  may  oot  \ye  profn^,  (lepeiulini:  it|wn> 
the  rlegree  of  uterine  relaxation.  In  exeeptional  ea&e;*  it  i*^  mi^- 
tiifieant ;  |?cnerally  it  k  exeesi^ive.  In  the  latter  evont  the  symptoms 
of  aeute  anaemia  are  prcs^cnt,  j 

The  vesical  and  recfal  gympt^ims  are  sometimes  wholly  ahfient.   Oqcm 
sionally  tliere  h  retention  of  urine.    Reeve  report©  two  ca^^cs  of  coraplet^ 
inversion  in  which  there  was  nothing  in  the  patient's  iipjK^amncefjr  his- 
tory to  excite  su&pieion  of  the  accident,     Jewett  has  puliliehetl  a  ssiimlaT 
easPt 

Diagnosis,  As  a  rule,  the  aeutencss  and  severity  of  the  symptonis  sin- 
such  that  they  can  scarcely  fail  to  arrest  the  physician's  attentioo  should 
he  be  present  when  the  inversion  oecnrs.  The  diagnosis,  however,  mu^ 
rest  mainly  on  the  physival  Bij^ns.  These  are  essentially  the  ah^^^nL-f  fif 
the  iisna!  abdominal  tumor,  the  presence  of  an  intra  vaginal  tumor,  aud 
the  character  of  the  tumon  It  is  indispensable  to  a  satisfaetory  phy^ial 
examiuation  that  the  bladder  uud  thereetnm  be  empty.  If  theexaminef 
h  expert,  the  absence  of  the  uterus  in  the  abdomen  may  he  determitKni 
beyond  all  possibility  of  douht  by  the  combined  abdominal  and  vagbal. 
followed*  if  necessai^',  by  the  abdomino-rectal  exanii nation.  The  prr^^ 
enee  of  the  tnmor  in  the  vagina  is  obvious  to  tlie  touch,  sometimes  tnlb 
eye»  It  must,  however^  be  differentiated  from  a  uterine  jxjlypus.  Til 
distinguishing;  points  are  the  following:  The  inverted  uterus  pre^^otii 
funnel-shaped  depression  at  the  cervix,  which  may  genenilly  Iw  m^* 
out  with  one  hand  over  the  abdomen,  the  other  making  counter-prt-jsiU 
over  the  tumor  within  the  vagina.  If  the  inversion  has  existed  f^l 
several  days  the  abdomen  may  be  too  tense  and  too  tender  for  ssati^fact^ry 
palpation  ;  but  this  ditiiculty  may  be  overcome  by  aniesthesia.  lu  uferlne 
inversion  the  implantation  of  the  petlicle  is  circular,  while  in  a  jiol)  piis^iv 
is  lateral*  In  tlie  latter  condition  a  uterine  sound  may  be  pa^eed  bv  ( 
side  of  the  pedicle  into  the  uterine  cavity,  while  in  the  former  the  «4Hii 
will  be  arrested  at  the  root  of  the  pedicle,  Sometimes  it  is  po^^ibW  1 
inspection  with  the  aid  of  the  speculrmi  to  detect  upon  the  surface  of  1 
tumor  the  0|>enings  of  the  Fallopian  tubes.  The  s|)ecial  contraetHity ' 
the  uterus  may  ai<l  in  differentiating.  The  possible  presence  of  t^*^ 
placenta  still  adherent  to  the  uterus  must  be  borne  in  mind,  Di^tineti"^ 
from  a  polypus,  however,  is  sometimes  difficult. 

Prognosis ,     I  n  v  ersi  on  of  the  u  t  e  r  us  is  am  on  g  t  he  most  f  o  rm  ida  h  1  e  ec 
plications  of   childbirth.     Peatli  may  ocTur  within  a  few*  hours  fro^ 
lieniorrhage  and  shock,  or   later  from   s^eptic^emia.     Rarely  a  rhr 
inversion  may  exist  for  months  or  years.    In  exceptional  instanet-B  *ip 
taneous  reposition  has  taken  place,  and  recovery  has  been  know  n  to  f^ 
low  the  separation  of  the  oi^an  by  sloughing.     The  total  niortalitv 
fairly  be  stated  at  from  one-qiiarter  to  one-thinL 

Treatment,     Prophylaxis.     Puerperal  inversion  of  the  uterns  is  ^ 
erallyj  if  not  ahvays,  a  preventable  accident.    It  is  scarcely  pissible  umU 
a  proper  management  of  the  tiiird  stage  of  lab<»r-    The  propliylajcis  eo* 
aists  in   the  avoidants  of  traction  iqjon   the  cord  while  the  atenis 
relaxed,  and  of  manifuilation  which  may  indent  the  fundns^  and  finall 
of  properly  directed  efforts  to  bring  about  a  pmnipt  and  persistent  rrtme 
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of  the  abdomitial  vist^era  pressing  upon  the  fundui^  from  above* 
fig.  3i42.)  The  invertt^d  portion  no\v'  acts  as  a  foreiga  bodyj  aud  being 
Innty  grasped  by  the  iioii-panilyzed  segment  of  the  uteniSj  it  is  carriea 
fiirlLer  down  at  f^ai^h  contraction  of  the  organ.  A  similar  pbenomenou 
iaijljgerved  la  intnssasceptioQ  of  the  bowels.  luversiou  arisiDg  in  this 
niaoner  h  most  likely  to  be  iiifxirnplete, 

2.  The  accident  may  be  caused  by  unskilful  pressure  of  the  obstetri- 
mn's  hand  on  the  fundus.  Instances  have  been  reported  in  which  inver- 
SOQ  of  the  uterus  was  produced  by  attempts  at  expressiug  the  placenta 
dii^ctly  after  the  completion  of  t!ie  second  stage  of  labor.  If,  before 
SMflScieat  time  has  elapsed  for  contraction  to  ocnur,  forcible  pressure  he 
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e  on  the  fundus^  inversion  may  result.    Among  the  medical  wri tings 
the  ancients  mention  is  made  of  uterine  invefi^ion  induced  in  this 
^^imnnen 

3.  A  common  cause  is  believed  to  be  traction  upon  the  conl  in  the 
^ndeftvor  to  remove  the  plareuta  shortly  after  tlie  t^hild  is  born.  The 
^taxation  of  tlie  uterus  usually  present  at  this  time  favors  the  inversion. 
In  exeeptional  instances  of  short  (*ord  tho  ftindiis  may  be  dragged  down 
by  the  ten.^ion  put  upon  the  cord  as  the  chihl  is  expolleth 

Sjrmptoms.  The  usual  symptom?^  t>t'  invcr^inu  i>r  the  uterus  are  |iain, 
hemorrhage  J  vesical  and  ri'ctal  teuesuiu*i^  and  proibunil  shook  ♦  The 
mtetiiiitv  of  the  symptoms,  howevei*,  varies  greatly  in  different  cases. 
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Rupture  of  the  ntems* 

Rupture  of  the  uterus  may  occur  iu  any  i^ortion  of  the  organ,  and 
during  gestatioti,  labor,  or  tlie  puer|>erium>  Laceration  of  the  infm- 
vaginal  portion  of  the  cervix  is  an  accident  of  little  coesefjiience;  indei?*], 
a  tear  of  greater  or  less  extent  is  apt  to  occur  in  all  first  labors*  Th^?i<* 
laee  rat  ions  are  discusseil  elsewhere.  Of  an  entirely  different  chamcter 
are  ruptures  of  the  supravaginal  portion  of  the  cervix  or  of  the  I  tody  of 
the  uterus.  While  spnntaneous  rupture  of  the  uterus  may  take  place  iit 
tlie  later  months  of  gestation  or  during  the  puerperal  period,  the  vast 
majority  of  ruptures  occur  during  the  second  stage  of  lalxir.  In  this  coih 
nection  will  he  dlscusseil  more  espemlly  ruptures  of  the  body  of  the  | 
uterus  occurring  during  childbirth, 

Frequencjr*  Fortunately,  uterine  rupture  is  a  rare  accident.  The  fre- 
<|ucncy  may  be  statcnl  nt  1  in  about  4tXK)  labors.  Churchill,  however^ 
l^ivcf?  the  ]mif>nrtiou  ajs  1  iu  KJiJl,  Bnmm  1  in  940;  and  Jolly  t^timate^, 
from  ucarly  niic  rnilliou  eases,  that  the  aeeident  rwcurs  once  in  *A400 
laboi"^;,  Tliu  latter  authority  fouritl  that  in  573  eai*t*^  of  rupture  of  the 
nterusj  376  were  «|>outaneou8  and  197  were  iraumatic.  The  percentage 
is  large  in  etjuntrics  where  rachitis  and  osteomalacia  are  prevaWm, 
jKflvic  derorniity  often  l>eiug  the  pTetlis|Mi&ing  cause  of  ruptnrc  of  the 
uterus. 

From  the  extreme  reluctance  which  practitioners  naturally  have  for 
pirbjisfiing  eases  of  tins  unfortunate  accident  ix^ciirrinf^  in  private  prac- 
tice, estimates  of  its  frec|jiency  must  be  derived  mainly  from  the  records 
of  the  lai^  hospitals. 

Patliological  Anatomy.  While  rupture  of  the  uterus  may  involve  any 
portion  of  the  organ,  it  usually  begins  in  the  inferior  segn>ent.  This  \» 
aoeuunted  for  by  the  greater  distention  and  consequent  thinning  to  which 
this  portion  of  the  uterus  is  subjected  during  labor^  especially  in  labors 
attended  with  violent  uterine  contractions*  The  anterior  and  the  po**te^ 
rior  wall  of  the  low^er  uterine  segmentj  too,  are  exjwsed  to  injury  hy 
pressure  between  the  bony  prominences  of  the  sacrnei  behind,  or  of  the 
symphysis  in  front,  and  the  child's  head.  Sometimes  the  vaginal  por- 
tion of  the  ni^ek  is  torn  away  in  the  form  of  a  ring  before  the  advancing 
head.  Most  frecjuently  the  seat  of  rupture  is  lateral*  When  rtipture 
occurs  at  or  near  term,  and  is  due  to  external  violence,  the  superior  por- 
tion of  the  anterior  wall  is  usually  the  location  of  the  injury.  Wlien 
the  uterus  is  the  seat  of  a  neoplasm,  either  benign  or  malign  ant,  the  elas- 
ticity of  that  j>ortion  of  the  organ  which  is  diseased  in  diinini^H^!^  and 
rupture  may  occur  along  the  edge  of  the  degeneratcil  tissue.  Simie 
authorities  hold,  however,  that  this  %vant  of  elasticity  affords  greater 
resistance  to  intra-nterine  pressure^  and  that^  consequently,  when  the 
uterus  is  ruptured,  the  portion  involved  in  the  new  growth  is  the  last  to 
give  way. 

The  extentj  direction,  and  shape  of  the  tear  are  subject  to  the  widest 
possible  variation.  The  extent  of  the  injury  varies  in  different  caaes 
from  a  small  rent  scarcely  large  enough  to  admit  the  finger  tip  to  a 
laceration  permitting  the  escape  of  the  child  and  placenta  into  lheal>dom- 
inal  cavity.  The  direction  is  most  fretpiently  vertical,  sometimes  tran^!^ 
verse  or  oblique.     It  may  involve  the  entire  length  of    the   uterus; 
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frequently  it  invades  the  vagina,  and  in  exceptional  instances  the  bladder. 
Jewett  has  reported  two  cases  in  which  the  child  esca])ed  into  the 
peritoneal  cavity  through  a  rent,  most  of  which  was  in  the  posterior' 
vaginal  wall.  Transverse  tears  may  extend  through  the  circumference 
of  the  organ.  Rarely  the  tear  is  even  and  clean  cut.  Usually  the 
edge  of  thf  wound  presents  a  jagged  and  irregular  appearance,  owing 
to  the  contractility  of  the  muscular  fibres  of  the  uterus. 

If  the  patient  survives  the  accident  for  forty-eight  or  seventy-two 
hours,  there  may  be  found  jwst  mortem  a  large  quantity  of  blood  in  the 
al)dominal  cavity  ;  indeed,  the  hemorrhage  is  often  the  cause  of  death. 
The  tissues  around  the  margin  of  the  wound  are  frequently  swollen  and 
ecchymosed,  and  there  may  be  patches  of  necrotic  tissue.  Where  the 
uterus  was  primarily  the  seat  of  lesions  favoring  rupture  evidence  to 
that  effect  will  be  observed. 

The  rupture  may  be  complete  or  partial.  In  complete 7'U2)ture  the  tesiV 
involves  both  the  muscularis  and  the  peritoneum,  opening  the  perito- 
neal cavity;  in  incomplete  nipture  the  laceration  extends  through  the 
muscular  wall  only,  the  serous  covering  remaining  intact.  In  complete 
rupture  loops  of  intestine  may  prolapse  into  the  uterus,  and  even  into 
the  vagina.  Infective  peritonitis  rapidly  follows  the  extrusion  of  the 
fcetus  and  placenta  into  the  peritoneum.  The  accident,  it  is  scarcely 
necessary  to  say,  is  immediately  fatal  to  the  fcetus.  The  laxity  with 
which  the  jxjritoneum  is  attache<l  to  the  inferior  wall  of  the  uterus 
makes  it  possible  for  a  rupture  beginning  in  the  supravaginal  portion 
of  the  neck  to  extend  upward  for  a  considerable  distance  in  the  muscular 
layer  of  the  uterus  without  laceration  of  its  serous  covering.  Most  fre- 
quently the  tear  in  the  serous  covering  takes  place  at  the  insertion  of  the 
broad  ligament.  In  subserous  lacerations  a  large  effusion  of  blood  may 
accumulate  at  the  seat  of  the  rent  without  the  peritoneal  cavity.  The 
peritoneal  coat  may  be  ru])tured,  the  muscular  layer  remaining  intact. 
This  form  of  laceration  is  possible  during  either  pregnancy  or  labor 
when  from  any  cause  elasticity  of  the  peritoneum  has  been  impaired.  In 
these  rare  instances  hemorrhage  and  diffuse  peritonitis  may  result. 

Etiology.  The  causes  of  rupture  of  the  uterus  are:  I.  Predisposing 
and  II.  Determining. 

I.  PiiEDisposiNCi  Cat\ses.  During  pregnancy  and  at  term  the  uterus 
l)ecomes  greatly  distended,  and  its  walls  are  softened  and  thinned.  Con- 
ditions which  lead  to  excessive  distention  of  the  uterus  are  hydramnios, 
multiple  pregnancy,  hydrocephalus,  and  those  which  lessen  the  resistance 
of  the  uterine  wall.  Multijiarity,  late  primij)arity,  or  systemic  disease 
may  act  as  predisposing  causes.  According  to  the  statistics  collected  by 
Bnmd,  of  54G  ceases  of  rupture,  only  64  occurred  in  primipane.  Since 
male  children  are  ordinarily  larger  than  female,  sex,  as  suggested  by 
Keever,  may  be  a  predisi)osing  factor.  lie  found  that  in  twenty  cases 
of  rupture  three-fourths  were  male  children. 

The  influence  which  some  form  of  (l<*genenition  of  the  uterine  wall  may 
exert  as  a  ]>redisposing  cause  of  rupture  is  undoubtedly  great,  though 
clinical  evidence  to  tins  effect  is  nec<*s.sari]y  meagre.  Traumatism  of 
various  sorts,  as  blows,  falls,  kicks,  etc.,  may  weaken  the  wall  of  the 
uterus  at  th<?  site  of  injury.  The  muscular  fii)res  of  the  uterus  may  be 
the  seat  of  degenenitive  changes,  calcareous,  fatty,  or  apoplectiform,  con- 
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ditioiii^  which  favor  niptiirc.  The  wtuk  punt  may  l»e  in  the  icartflj 
by  a  fbrnier  CfE?«irean  t?ectiorL  Malignant  ilijioii^e  of  ihe  utente€X[Ki 
to  rupture.  A  hirge  grnwtli  in  tlie  uterus^  n^^  a  ^tiliiniicoit-^  fibrmlj 
by  lu  niecliunicul  prrseuer  offer  ati  obstacle  1i»  th<M:xpui^ioiuif  thccbili 
and  thu:^  iavor  rupture,  Malforinutitm  uf  the  uiunif?  preth^|M»!t4^  to  tla 
accident .  Rarely  iho  iitcriiss  h  perfb rated  in  cy^itic  de|^iienni<mi»r  t|| 
eliorion.  Pelvic  dcforniity  is  uoe  uf  the  oonituom^t  of  Uie  pmlisjruNii^ 
eaiiFOS  of  uteri ue  rupture. 

Otber  coudiliMUs  wliieh  give  rise  to  dispn)jw>rliori  Wtweeii  llie  fa?n 
and  the  birtlj-i'aual,  or  wlii(4i  obstruct  the  bIrtJi,  as  uturk*?<]  uterii^ 
obliipiity,  uialpre!*eiitanorj>,  and  uialpositious,  may  [>fedi?^pti.^.  Wh 
ru[>ture  of  the  ritenisi  rarely  occur;?  l^efuit'  the  menibraue^  liave  \mk4 
a  ^a-^c  is  reciii*tled  by  Hamilton  in  which  at  the  autopsy  tlic  hitcrat  wi| 
oi'  t lie  riterus  wai4  the  ^eat  of  a  tear  of  conshlei'aVde  extent,  the  roenjhmii 
still  being  intact.  Rupture  of  the  pucr}H  ml  iitertifi  k  due  to  slm^ii 
OP  to  n  diissectiug  mctriti!^. 

IL  I>KTERMixiX(i  Causeb*     Thc  iletcrniiiiing  or  cxciting  cfius-'^fl 
rupture  of  the  uteruB  may  conveniently  be  groujK*«i  under  twu  Im 
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AfTO  presentntlon  with  thr(!Ati>ne(1  rupian?  of  ihinued  lower  ti^pnfiit  lif 
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tmnmatism  and  cxee.«;ii%?o  uterine  eon  traction.     Examph^  of  die  t*«rn 
cltiRS  are  bhiws,  fali^,  aud  kicka     The  prominence  of  the  n ferine  linii 
at  term  inen-ases  I  be  H^ik  fVom  eKternul  vioU'nee  to  which  [>ei>ons  in  « 
mmlk?4  of  life  are  daily  expN(Hl,     Rupture  occurring  from  thesfte  caiw 
coneeras  the  general  sni'jrcon  mthf-r  tlian  the  obstetriciiim     Of  mat -"^ 
more  fi^quent  occurrence  is  pt*rforati(in  hy  tlje  hand  or  instrtimentH^uii 
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rupture  from  unskilful  attempts  at  version,  the  high  application  of  the 
forceps,  prolonged  attempts  at  separating  a  firmly  adherent  placenta, 
and  other  obstetric  operations.  Hess,  from  an  extended  experience,  be- 
lieves that  spontaneous  rupture  of  the  uterus  is  an  accident  of  great 
rarity,  whereas  the  lacerations  produced  by  rough  manipulations  are 
comparatively  common.  Probably  the  most  important  element  in  deter- 
mining a  rupture  is  excessive  uterine  retraction.  The  researches  of 
Bandl,  first  published  in  1875,  have  added  much  to  our  knowledge  of 
this  subject.  He  showed  that  the  u])per  two-thirds  only  of  the  uterus  is 
the  contractile  portion,  the  lower  third  taking  no  direct  part  in  the 
expulsion  of  the  foetus.  As  labor  progresses  the  upper  portion  of  the 
uterus  becomes  thicker  with  each  contraction,  while  the  lower  portion 
grows  thinner  and  more  distended.  At  the  junction  of  the  upjxT  and 
lower  segments  there  is  formed  a  well-marked  line  of  demarcation,  which 
occasionally  can  be  felt  through  the  abdominal  wall,  the  "  contraction-  or 
retraction-ring.''  If  during  a  pain  the  presenting  part  meets  with 
obstruction,  as  in  contracted  pelvis,  or  a  shoulder  presentation,  or  pelvic 
tumor,  the  lower  segment  of  the  uterus  becomes  excessively  thinned 
until  finally,  under  the  influence  of  an  unusually  forcible  contraction,  rupt- 
ure occurs.  There  can  be  no  doubt  that  the  injudicious  exhibition  of 
ergot  has,  not  infrequently,  been  the  cause  of  rupture.  Meigs  reports 
three  cases,  and  Bedford  four,  traceable  directly  to  this  cause.  Jolly 
collected  thirty-three  cases  of  uterine  rupture  in  which  ergot  was  given 
in  large  doses.  In  all  cases  of  disproportion,  whether  referable  to  the 
foetus  or  to  the  birth-canal,  rupture  may  be  caused  in  one  of  two  ways : 
either  as  the  direct  result  of  excessive  and  prolonged  contractions,  or  in 
consequence  of  compression  of  the  uterine  wall  between  the  presenting 
part  and  the  bony  pelvis. 

Diagnosis.  In  most  cases  of  threatening  rupture  of  the  uterus  certain 
premonitory  symptoms  may  be  observed.  Excessive  crampy  pains  in  the 
lower  abdomen  may  be  felt,  arising  from  overdistention  or  compression 
of  the  uterine  wall.  It  is  but  reasonable  to  assume  that  when  rupture  is 
imminent  the  distress  occasioned  by  undue  stretching  of  the  uterine  walls 
will  be  greater  and  more  persistent  than  in  normal  labor.  Most  signifi- 
cant of  impending  rupture  is  an  abnormally  high  position  of  the  retrac- 
tion-ring, felt  near  the  line  of  the  umbilicus. 

The  occurrence  of  rupture  of  the  uterus  is  made  manifest  by  the  fol- 
lowing usually  characteristic  phenomena :  In  course  of  some  obstetric 
manipulation,  or  perhaps  during  a  violent  expulsive  effort,  the  patient  is 
suddenly  seized  with  intense  pain,  differing  entirely  from  a  normal  labor- 
])ain  ;  this  acute  and  cramp-like  pain  may  be  accompanied  with  a  sound 
of  tearing,  audil)le  in  some  cases  to  the  bystanders  as  well  as  to  the 
patient.  The  uterine  contractions  invariably  ceas^*,  the  patient  complains 
of  a  dull  continuous  pain  in  the  lower  part  of  the  abdomen,  and  the 
evidence  of  profound  shock  is  <iuickly  mnnif<*>t.  The  face  is  pale, 
exhibits  great  suffering  and  apprehension,  and  becomes  covered  with  a 
cold,  clammy  sweat  ;  the  respirations  are  rapid  and  shallow  ;  the  pulse 
small  and  imp^Tceptible.  Nausea,  vomiting,  and  sy neo|K'  frequently 
ensue.  There  is  usually,  but  not  always,  some  external  hemorrhage. 
A  physical  examination  reveals  a  change  in  the  contour  of  the  alnlo- 
men,  and  marked  tenderness  at  the  seat  of  rupture.     If  the  rent  in  the 
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Uterus  h  large  enough  to  permit  tlie  escajne  of  the  foetus  into  the  pcmoi 
Ileal  euvitv%  tlie  ftptal  partri  iniiv  be  palpated  tlirough  tlieabdoniiimlvkTill 
and  apart  fmui  tht*u\  may  hv  felt  ilie  uterus,  perha]>*?  contmcitHi  ilo'if 
to  tlie  size  oi"  a  f(etal  lieaiK      Fcetul  heart ^t^ouudsi  and  activt*  t*Mal  muve 
ments  are  absent*      Upon  vaginal  examination  the  pres^entiui:  mn  wiB 
be  found  to  have  recinh^d,  or^  jiossihlVj  t?oine  other  [Mjrtiiiu  of  the  cljitf 
may  be  eneountered,  or  a  loop  of  intestine  may  be  found  prolapsed 
one  or  t^vo  tingor;^  or  tfie  entire  hand  are  intn.ichieed  into  the  utrru5»th 
site  of  the  rupture  may  easily  l^e  deteeted,  utul  the  diajj:nosis  nmjirtnd 
8(jnie  writf-rs  liuve  ealled  attention   tu  tlie  einphy.^ematou*  ei>n<linr*n  n^ 
the  abdominal  walls  arising  from   tlie  entranee  of  air  intu  the  eribb 
tissut*,  and  to  a  hypogiistric  tumor  formed  by  the  esciaped  bliMid. 

Wliile  the  characteristic  .symptoms  of  rupttire  are  usually  |ire?i»*m  il 
exceptional  cases,  neither  shock,  external  hemorrhage,  eessiatioa  of  tk 
uterine  contractioiu^,  nor  marked  local  pain  is  present,  and  the  tn 
condition  ean  be  determined  only  at  the  auiiipsy.  In  thisi  ttjanecnoi 
the  following  statistics  from  Jolly  arc*  of  inten^bt :  Of  580  ea?^-?^  oimp 
ure  the  con  tractions  ceased  in  2o6  ;  there  was  exterosil  hemorrliig! 
in  148,  eoliflpse  in  179j  retniction  of  the  presenting  ]Kirt  in  14fi»a™ 
abdominal  ijain  in  133,  Tlie  ftetal  liiiib^  could  be  felt  tlin^^gb  th 
abdominal  wall  in  77  caset!. 

The  practition*u'  will  do  well  to  vie\v  with   suspicion  any  ahMiffuisl 
pain   oecurri ng  during  the  second  stage   of  labor,  esj^cially  if  iwHNiOhl 
panietl  witli  shock.     Reasonable  suspicion  of  rupture  c*alls  for  inimp<iisiil 
extmction  of  inetus  and  placenta  and  a  thorough  explomtioo  of  f 
uterine  wall  with  the  hand  in  the  uterus. 

Prognosis.  In  comj)lete  ni[»t ure  of  the  uterus  without  radictil  tmit- 
mont  the  [prognosis  is  exceedingly  grave.  Tlie  outcome  ibr  the  i^liiW  t* 
almost  necessarily  fatalj  9 '2  per  cent,  of  all  cases  n\«ulting  in  the  iWi 
of  the  foetus*  The  immediate  cauj^e  of  death  is  asphyxia.  The  llUit^^J 
nal  mortality  is  not  so  higli  i  probably  under  the  bt^st  modern  tnyilift"'<r 
about  60  per  cent,  of  tlie  won  ten  perish.  Yet  unrelieved  the  mortal  it 
is  not  leAii  than  00  to  95  per  eeiit. 

In  the  trt^atruent  of  invomplde  ntptiwc  child  and  plaet*nta  s^htniW 
immediately  be  tielivered.  Forceps  or  podalic  version  may  he  cln^ni^ 
but  the  latter  h  seldom  pnrniij^sibfe.  When  extmction  by  otiipr  mmoiM 
Is  likely  to  l>e  diffioult»  delivery  by  ix^rfomtion  in  the  grasp  of  fh^H 
ceplialotribe  is  g^'uerally  advisable*  When  the  i^hild  i^  dead  flM-  h^^^^| 
proceflure  is  clearly  indicated*  If  the  |i]aeeuta  has  e^eajied  \i\Ui  tlie" 
peritfmeunij  it  may  rarely  1h^  extracted  thriMigh  the  rent  by  the  huinl  >" 
the  u terns  with  the  aid  nf  gentle  traction  u|>iin  the  cord* 

After  extraction  of  child,  placenta,  and  lilood-clots  the  h»catiiui3pl 
extent  of  the  rent  sliouhl  Ijc  determined  with  the  hand  in  tla*  uterus- 
I J  incomplete  ru]>tnre  of  moderate  extent  and  linntei]  tu  tin*  iipp^'^ 
rtterine  segment,  n(j  *tther  ti^atnieut  usually  is  required  ih:ni  ti»  [mmK't*' 
firm  nterine  cunt  met  ions. 

In  subperitoneal  lacerations  involving  the  lower  segment  of  the  iitt*r>** 
an  extraperitoneal  hfenialoma  if*  g*'uendly  devehipe^I.  Such  riises  ipay  *^' 
trusted  to  thorough  evacuation  of  hloo<l-chvti=i,  the  eontnd  of  arterial  h*""*' 
orrhage  from  the  cervix  by  luenio^tatie  sntu remand  a  gsiuze  drain  h^H'h 
placed  in  the  rent.     The  gauze  may  be  removed  in  twenty-fuur  houf^-^ 
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The  death  of  the  mother  may  result  from  shock,  from  primary  or 
secondary  hemorrhage,  or  from  sepsis.  More  than  one-half  of  the  deaths 
occur  within  the  first  forty-eight  hours  after  the  injury.  In  pre-anti- 
septic  days  the  outlook  was  still  more  gloomy,  but  with  the  increasing 
knowledge  of  abdominal  surgery,  and  the  better  oi)erative  technique  of 
the  present  day,  the  results  have  much  improved.  The  following  statis- 
tics from  Schultze  show  the  percentage  of  recoveries  under  different 
methods  of  treatment : 

Complete  rupture  without  treatment,  20.2  ]>er  cent. 

Complete  rupture  treated  with  drainage,  36  per  cent. 

Complete  rupture  treated  by  laparotomy,  44.7  j>er  cent. 

As  will  be  seen,  the  best  results  are  obtained  by  the  employment  of 
surgical  measures,  and  the  prognosis  is  in  some  measure  dependent  on 
the  promptness  with  which  resort  is  had  to  operative  interference. 

In  incomplete  rupture  the  consequences  are  less  serious.  As  a  rule, 
good  results  may  be  expected  with  the  arrest  of  hemorrhage,  complete 
evacuation  of  blood-clots,  and  proi>er  drainage. 

Treatment.  Prophylaxis.  Essential  to  the  prophylaxis  of  ntenna 
rupture  is  prompt  recognition  of  conditions  which  may  act  as  predisposing 
causes.  In  the  presence  of  vigorous  uterine  contractions  with  no 
progress,  excessive  thinness  of  the  lower  uterine  segment  is  to  be  sus- 
pected and  examined  for.  When  Bandl's  ring  is  felt  more  than  half- 
way from  the  pubes  to  the  umbilicus  labor  should  be  ended  as  speedily 
as  possible.  The  procedure  to  be  adopted  will  depend  upon  the  condi- 
tions present.  In  all  cases  an  anaesthetic,  and  preferably  chloroform, 
should  be  administered  to  the  full  surgical  degree,  to  secure  complete 
relaxation  of  the  uterus.  The  uterus  must  be  emptied  promptly  and 
with  the  least  possible  violence.  In  transverse  presentation  version 
is  scarcely  j)ermissible,  and  decapitation  will  generally  be  required.  In 
head  presentation,  if  the  child  is  living  and  the  head  has  already  en- 
gaged, the  cautious  use  of  forceps  should  be  tried  ;  but  if  difficulty  is 
experienced  in  aj^plying  the  blades  the  attempt  should  be  abandoned. 
Two  methods  of  procedure  are  then  left  to  the  obstetrician — Ca?sarean 
section  or  craniotomy  on  the  living  child.  It  is  needless  to  say  that  the 
latter  alternative  should  be  adopted  only  as  a  last  resort,  if  the  child  is 
viable. 

When  the  proof  of  the  child's  death  is  conclusive  embryotomy  is 
clearly  indicated.  Podalic  version  should  never  be  attempted,  owing  to 
the  great  danger  of  precipitating  rupture  of  the  overstretched  uterine 
walls. 

Treatment  of  Complete  Rupture,  (a)  Drainof/e,  In  complete  rupture 
drainage  may  suffice  when  the  rent  is  situated  jKisteriorly  if  the  injury  is 
not  extensive,  if  child  and  placenta  have  hwu  extracted  through  the 
natural  passages,  and  there  is  reason  to  Ix'lieve  that  there  is  little  or  no 
blood  in  the  peritoiK'um  and  that  the  uterus  is  not  infected.  Prolapsed 
hwps  of  intestine  are  n*p<)sit(»d,  and  a  drain  of  wicking  or  of  loose  gauze 
rope  is  pushed  throu<rh  the  rent,  barely  entering  tli<»  peritoneum.  The 
drain  is  removed  in  one  or  two  days.  Ruptures  of  the  anterior  wall  are 
obviously  not  amenable  to  drainage. 

(6)  Cwliotorin/,  The  abdomen  should  l>e  opened,  if  the  condition  of 
the  patient  permits,  in  complete  ruptures  situated  anteriorly,  in  extensive 
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lacemtioii  of  the  [xjsterior  wiill  uivolving  the  {K^ritoDeucDjn  all  <»«4<f;i 
whfcli  tiie  child  has  wholly  e£it'ti[)ed  into  the  |)eritQiicum  or  hi  wbkli  f 
cliikJ  has  been  dead  for  iseveral  hour!4,     A  IxJ  on  it  11  a  I  •section  i*  infati 
too,  vvlieti  th€re  is  much   lihxnl  in  the  j)critun<:*ufu  or  the  uterus  k 
sumahly  iufeoted.     lu  the  pi-e^^ence  of  extensive  i>r  cutuplicuted||~ 
or  uf  probable  infection  |mrtial  or  conjplete  hysiurcTtoiny  offers! 
chance  of  recovery.     When  there  is  reason  to  lielieve  that  the  uteru*is" 
aseptic^  clean-cut  lacenitJons  of  modcmte  extent  may  be  cIosihI  k  twv 
or  tliree  layers  of  suture,  jlh  the  wound   is  clos€*d  in  Csesarean  «*.%'tion. 
The  us^ual  toilet  of  the  |jeritonenrn  muijit  be  ciirried  ont,  and  Lf  thm^t 
best  a  gauxe  drain  thruugh  the  ponterior  vaginal  wall  may  be  kft  f 
one  or  two  dave. 


Rupture  of  the  Symphysis  Pubis, 

Swellinj^  and  soficiiin^  of  the  ligament!?  antl  eartilago^  of  ih*?  j^lvir 
joints  ofxujr  in  sliglit  degree  durinj;^  pn.*gnaney,  ei^pt^cially  at  ib^viu- 
physiji  pubii**     The  jsoftenhig  is  uii^ually  so  i^light  as  to  give  rise  to  titili  | 
or  no  flfjpreciable  j^eparatiou  ;  exeeptitmally  it  i:*  jiuftieient  to  result  in 
perceptible  mobility  of  the  pubie  biHies  upr>n  each  other*     Aeeonliiitr Ijj 
Stohz,  the  sepivmtiim  may  re:^nit  from  excetSf^ive  iKilVninu  of  tl" 
structures  or  from  direct  violence  during  o|K?rative  efforl:?  at  'i 
whether  eomplieatcil  or  not  with  Gxeei*.^ive  relaxation  of  the  joint-^rnKt- 
nre.s  :    the   former  aceiilent  i.s   known   as   relaxation  of  the  jtiijit; 
latter,  occur  ring  during  lal>or,  as  rupture  *jf  tlie  ^ymphygifi. 

Oauses.  The  predi.s[H*siug  eau]!*es  of  this  accident  are  ogteornJjw 
rachitis,  syplulisj  anti  tuberculotsis.  Any  profound  cachexia  mwy  fav<ir 
pelvic  coutniction.  Unusually  large  ftjetat  head  or  faulty  prtssefitatkio 
pretiisposes  to  rupture  of  jx^lv^ic  articulations.  Spontaneous  rupluitof 
the  eymphyms  m  rarely  poMsibte.  In  the  great  majority  of  instance*  tk 
rupture  is  due  to  forceps*  Excessive  or  misdirected  traction  h  Dwe* 
frequently  responsible  f(»r  the  injury.  Of  twenty- three  casein  of  niptuK 
of  the  symphyais  collected  by  llavajewicjs  forceps  bad  be^  usii  10 
eighteen. 

Diagnosis.  A\  hen  rupture  of  the  symphysis  oo^urs  during  lalxir  tlw* 
patient  usually  experiences  a  sharp  pain  in  the  joint.  Then*  luiiyk* 
Bensation  of  tearing,  A  sudden  advance  of  the  presenting  pnrt  usibIIv 
attends  the  rupture.  8ometrmes  the  separation  is  nei'oni|«uiii'*l  I'}'  * 
emekliug  sound  (>i:'rce|)lil>lc  to  the  attendants,  but  it  is  not  alwuv?;  jnf?^'"^^ 
nor  is  it  pathognomonic,  as  the  same  sound  may  be  prtMlufeil  by  th^ 
cranial  bones  gliding  over  one  another  or  over  a  pruniiui'iaT  of  tW 
pelvis.  Usually  the  mobility  of  the  bonc&  is  |iereeptilde  to  the  [Kiii»'"^ 
on  turning  in  bed  during  e<mvalc8wnee.  In  rare  instances  the  [uilii'ttt 
may  be  unaware  of  the  injury  of  the  symphysis  until  she  attemp  ^" 
wa  i  k .  I  n  ex  t re  ni  e  se  pa  rn  t  i  o  u  o  f  1 1 1  e  pu  1  >i  e  bo  n  c  s  t  h  e  re  **€cu  rs  some  il<f^ 
of  it\jury  to  one  or  both  of  the  S4icn>-iliac  artienlation^. 

The  diagnosis  is  made  by  direct  ivvand nation.  With  the  index-fins?^^ 
introil need  within  the  vagina  iichind  the  symphysis,  and  the  thuml'"" 
front,  the  reparation  and  niol)ility  of  the  bones  may  readily  l*€  mackui* 
The  looseness  of  the  joints  is  detected  by  altt^rnately  flexing  and  ext<*n^*' 
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ing  one  thigh,  and  by  rotating  it  outward,  while  the  other  i^  firmly  held 
bv  an  asisistant.  After  the  i)atient  is  able  to  leave  the  bed  the  slightest 
mobility  is  appreciable  by  examination  in  the  standing  i>ostnre,  the 
jwtient  being  required  to  rest  her  weight  on  one  and  the  other  foot 
alternately. 

The  PrognosiB  may  be  grave  if  the  vagina  or  bladder  is  torn.  It  is 
extremely  so  if  the  peritoneum  is  invaded  by  the  laceration.  In  neglected 
cases  permanent  mobility  of  the  joint  may  remain,  with  partial  or  com- 
plete inability  to  walk. 

Treatment.  The  treatment  of  rupture  or  relaxation  of  the  symphysis 
when  discovered  at  the  time  of  the  injury  consists  in  immobilizing  the 
joint  for  from  four  to  six  weeks  by  means  of  a  firm  pelvic  bandage.  The 
patient  in  the  mean  time  must  be  kept  in  bed.  The  hammock  bed  of 
Quierel  or  of  Ayres,  as  employed  in  the  after-treatment  of  symphyse- 
otomy, may  be  utilized.  Laceration  of  the  soft  parts  should  be  repaired 
by  immediate  suture.  Neglected  cases  may  be  successfully  treated  by 
vivifying  the  articular  surfaces  with  a  suitable  instrument  passed  sub- 
cutaneously,  and  immobilizing  the  joint  with  a  firm  spica  bandage,  with 
rest  in  bed  for  a  month  or  more.  If  pus  forms,  the  abscess  should  be 
evacuated  promptly.  Wiring  the  bones  together  is  not  necessary,  and 
yields  no  better  result. 


Hsematoma  of  the  Vulva  and  Vagina. 

Extravasation  of  blood  into  the  cellular  tissue  of  the  vagina  and  vulva 
occurs  most  frequently  in  the  labia  majora.  Sometimes  the  primary 
seat  of  the  eff\ision  is  in  the  labia  minora.  Rarely  the  hemorrhage 
takes  place  into  the  panivaginal  tissues  or  the  jx^rineum.  The  hemor- 
rhage may  be  venous  or  arterial,  usually  the  former.  The  extravasation 
begins  generally  during  the  second  stage  of  labor,  rarely  after  delivery. 
The  tumor  may  become  large  enough  to  obstruct  the  birth,  yet  it  seldom 
attains  any  considerable  size  before  the  expulsion  of  the  fcetus.  The 
swelling  is  most  commonly  observed  at  one  side  of  the  vulva  ;  when 
within  the  vagina  it  is  located  either  u])on  the  posterior  or  the  lateral 
asjK»ct.  Labarie  has  shown  that  the  site  of  tumor  is  dependent  upon 
the  anatomical  structure  of  the  part  affected.  When  the  hemorrhage 
occurs  beneath  the  skin  of  the  perineal  region  the  extravasation  may 
extend  down  the  thighs  or  upward  on  the  abdomen  ;  when  below  the 
su|)erficial  fascia  it  remains  localized.  Extravasations  which  occur  be- 
neath the  deep  fascia  of  the  jwrineuni  may  extend  into  either  iliac  fossa. 
When  the  bhKxl  is  effused  between  the  deep  fasc^ia  and  the  peritoneum 
a  haematoma  may  form  in  the  abdomen,  extending  as  high  as  the  umbili- 
cus. When  either  lateral  or  posterior  wall  of  the  vagina  is  the  seat  of 
the  extravasation  it  is  limited  in  extent  by  the  denst*  fibrous  layer 
surrounding  the  strn<*ture,  and  remains  localized. 

Frequency.  The  accident  is  nire.  Winckcl  estimates  the  frequency 
at  1  in  1600  lal)ors,  and  Charpcntier  1  in  2000.  These  estimates 
do  not  include  cases  of  conii>iiratively  freriucnt  occnrivnce  in  which  there 
may  be  a  slight  capillary  oozing,  due  to  a  varicose  condition  of  the 
su|>erficial  veins  of  the  vulva. 


PATHOLOGY  OF  LABOR. 

EtiDlogy,  Tlic  pntit'ipal  preilisposiiig  cautie  of  lisematuniii  of  ik  vuKi 
orviigiiia  is  the  <ibstructioii  to  the  local  eirciilatioii  o^^^^^kmcd  bv  ad- 
vanced |jregnaticy.  Other  predi?|xjsing  causes  are  defnrmliy  of  th« 
pelvii^j  disproportion  between  die  ftetui?  and  the  birth-canal,  circiilaton' 
disease,  or  nioHntl  changes  in  the  blood. 

Anything  which  acts  to  increas^e  the  pressure  in  the  alrt^ady  gmilk 
disteiidod  veins  may  pr^jcipitate  their  nipiui*e.  Commt^n  exciting  muK* 
lire  l>hjws,  tall^i,  or  violent  concussion,  the  unwkillul  use  of  tlie  Ux^f, 
awkward  attemptij  at  version,  and  uiui^^ual  s^ize  of  the  fanus.  A^antit-, 
the  accident  is  spontaneon^. 

Symptoms.  The  firi^t  to  attract  attention  umjally  \h  i\  swellinjE;  cither  it 
one  t^ide  of  the  vulva  or  within  the  vagina*  The  tnnior  ap|jearj  mwt 
frequently  during  the  ^evert^  pains  of  tiie  second  htage  of  !alwr,and 
asually  develops  rapidly.  Ujmii  examination  thin*  will  be  found  i 
tumor,  smooth,  circuniscribetl  when  small,  lint  diflnse  when  very  fTskth 
mvcj  and  imparting  to  the  finger  an  clastic  feel.  Flnctuattoti  mm-** 
may  not  be  present.  The  tumor  18  generally  of  a  dark,  livid  col (ir, awl  < 
the  ecchymosis  may  involve  ultimately  a  large  area  aronnd  it.  If  ibt 
formation  of  the  thmmbus  ocenrs  Iwfore  the  deliven^-  of  tlie  rhikl.it 
may  obstruct  the  birth.  When  the  tumor  develops  at  the  close  of  rhf 
second  stage  of  labor  its  prci^ence  mi\y  interfere  with  the  expuLHinofjf 
the  placenta,  or,  later,  with  the  locfiial  discharge.  Wid*  t^3(icn?ife 
extravasation  the  symptoms  of  internal  hemorrhage  are  preseai,  namek, 
feeble,  nipid  pnlse,  pallor,  cold,  clammy  sweat,  duiinejsis  of  vision,  =li»Jlo* 
respiration,  etc,  Fina  Uy,  if  tlie  tumor  nipt  ores,  external  hemurfbap 
of  greater  or  less  degree  may  be  adde<l  to  the  f<3rc^going  ^symptom!'. 

Prognosis.  Hiematonia  in  thi.s  Hitnatiim  may  terminate  a^  do  liitiniati'- 
mata  in  other  localities:  it  may  be  aljsorbed;  it  may  IxTurac  em?t™ 
and  undergo  fatty  or  calcareous  degeneration ;  it  may  nipiure  fHl«^ 
qnently,  or  become  infected  and  snppnrale.  Snpput^tion  is  more  liblj 
to  folltJW  a  sf>ontaneoiis  rupture  than  an  open  incision.  The  progiio^^* 
is  generally  grwid  under  proper  treatment*  The  outlook  is  more  l:i^'^>r* 
all le  w  1 1  c n  1 1 1 e  turn o r  a p j >*'a  rs  a  tli e  r  deli ve vy.  T 1 1 c  *  i a ?i ge rs  t o  w 1 1 idi  tl'^' 
woman  is  exposed  are  hemorrhage,  sepsis,  and  thoge  of  instnuiieiitil  o' 
ma  una  I  delivery* 

Treatment.  Thi*  prophylactic  treatment  in  the  presence  of  ^\fA^- 
congestion  of  the  venous  circulation,  or  of  small  extrai^asation?  dnrii^ 
the  last  weeks  of  pregnantsy,  cousists  in  keeping  the  ]iaticnt  iiv  ^^^ 
horizontal  position  for  the  most  of  the  time*  At  labor  mpus^tin'^  ^^ 
facilitate  labor  ai^  indicated.  Ustially  no  premonitory  syjn plenum '^'^ 
observed. 

The  active  treatment  will  vary  according  to  the  sixe  of  the  tuaiciM"** 
amotint  of  prc^suiT  it  exerts,  and  the  time  of  its  ap[»c^a ranee*     \Vn^'^ 
tlie  tumor  appears  before  delivery,  and  by  its  size  rendt*rs  the  jmsfas^''^^ 
the  i^iihKs  head  impossible  without   spontaneous  rnptiire,  an  an^slU**^ 
shouhl  be  administered,  the  tumor  shonld   lie   freely  incised,  all  el*7  ' 
turned  out,  the  cavity  irrigated  with  a  weak  antiseptic  solution  or  i^'* 
sterilised  water,  and  the  hemorrhagic  controlled  by  a  firm  gauze  pti*^ 
and,  if  iX'quired,  haemostatic  sutures*     The  siibsecjuent   treatment  ^ 
consist  in  daily  irrigation  and  repacking  the  wound  with  gnuire, allowf 
the  oivity  to  heal  from  the  bottom  by  granulation.     If  the  thmrol 
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not  appear  until  after  delivery,  it  is  better  treated  by  compression 
ridk  a  view  to  promoting  absorption.  The  case  should,  however,  be 
iratched  carefully,  and,  if  spontaneous  rupture  threatens,  the  tumor 
iioald  be  opened  and  treated  as  detailed  above.  The  cavity,  as  a  rule, 
weomes  septic.  Extreme  care  is  needed  to  prevent  systemic  infection. 
In  case  of  excessive  blood-loss  the  acute  aneemia  is  to  be  treated  as  in 
ullier  hemorrhages. 


CHAPTER  XXII. 

THE  HEMORRHAGES, 

Hemorrlag©  from  Partial  Separation  of  an  Abnonoally  SilmUi 
Placenta — ^Placenta  Praevia. 

Normally  the  implantntioii  of  the  placenta  is  wlioHj-  within  the 
upper  uterine  segmeat,  mid  itn  attach meut  remains  undi^^tarbed  till  tlw 
fijetus  is  expelled.  When  ka  site  eiicraaehes  upon  that  jK»rtioit  of  tbe 
uterus  which  UQdergoes  dihitation  in  the  fii^t  otagc  of  kbor^  the  pbanti 
is  of  ueeessity  partially  detacluHl  at  the  oosiet  af  labor  or  in  course  *rftW 
partial  expansion  of  tlie  lower  uterine  segment,  which  takes  pbc^dttriug 
tile  later  weeks  of  get^tation,  and  hemorrhage  fi^Ihjw.^  from  the  torn  h\{^ 
vessels.  To  this  abnormal  situation  of  the  placenta  is  given  tW  i 
Pkieenia  PtcEula,  since  the  placenta  lies  jjartly  in  advout'e  <*f 
foetus.  To  the  form  of  hemorrhage  oa'urring  from  pnevia!  plBctfll 
Rigby  applied  the  term  unatoidabk  hemorrhage,  in  disftinrtion  Inmth 
proceeding  from  partial  detachment  of  the  nonnally  situated  phu-ema^tiH 
which  he  called  acckUmiai  henwtrhuge. 

Varieties.  Four  varielies  are  Uf^uallv  def«cribc{l  :  Lafet'tti,  in  uliii( 
the  plact^nta  extendi^  into  the  lower  ntorim^  Hi^irnicut,  but  in*t  h^m 
internal  og :  marqinai^  in  w^hich  it  Imrely  reachp«  the  internal  m;  ptirfhl 
in  which  the  ]>lacpnta  ih  so  placed  that  it  |)artly  overlapn  the  osnni*rfMll 
dilatation;  and  pompiek,  in  which  it  will  wh<>lly  ctiver  tht^  fidly^iiW 
08.  Tl  1 V  ivrn i  i^rn fra I  pi acen i a  pr re v i a  i^  ^om t 't i m e«  e ni | il oy cn I  to  d^ 
nate  a  centnd  imphintutitjn  n]>on  the  lower  iitcriuc  ^^ment.  But  th 
terms  are  not  all  aecnnitcly  dt^criptive,  and  the  mnhiplit^tionof  vnridi^ 
is  needlessly  confusing.  It  is  sufficient  to  make  two  clas.^^  i>rcax<^ 
parfidi  and  complete  placenta  prtevia* 

The  Source  of  the  Hemon-hage  h  the  uncovered  iiortion  of  the  placenlsl 
site,  sonietinies  tlic  placenta  as  well.  Hofmeier  has  show  n  ibat  the  lovtf 
uterine  segment  ig  snp[*lied  by  a  branch  of  the  uterine  arlen'  vl^ij 
liescends  from  tlie  upper  segment.  The  arrest  of  hemorrhage  Uvm  l|_ 
lower  portion  of  the  uterus  after  labor  is  largely  due  tn  the  retrarti*'"™ 
the  contractile  upper  segment,  diminishing  the  bhK>d -supply  to  the  WwuT 

Ilefore  the  expidHion  of  the*  fa?tus,  retraction  iieing  iu<x>mpide  f 
abi4cnt»  there  is  a  free  exchange  of  blood  lietween  the  active  lUtd  ^ 
passive  segments;  hence  the  hemorrhage  from  the  bared  ijortiuii  of  i 
obstetric  cervix  in  placenta  previa,-  A  placental  c<jtyk*ilon  inav  liM 
while  partially  detached,  but  after  complete  sepa ration  its  vcs^k  i 
obliterated  by  coagula. 

Freqaency.  The  frequency  of  pi'Bevial  insertion  of  the  plaint*- 
usually  stateil  at  about  1  in  IWO  cases*  This  estimate  <Tkrres|xinil<  vtf 
nearly  with  the  results  of  Miiller's  investigation,  who  fouuil  *Sl3m' 
reported  in  87*1,432  labors,  autl  with  the  average  statistic^s  nfiVmii'^i 
lying*in  hospitals.  The  frequency  is  several  times  greater  in  miilti[i* 
thau  in  women  pregnant  for  the  first  time. 
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Stmctiiral  Anomalies.  Owing  to  the  comparative  thinness  of  the  decidua 
in  the  region  of  the  os  internum  the  prsevial  portion  is  less  perfectly 
developed  than  other  parts  of  the  placenta.  This  gives  rise  to  uneven- 
ness  in  thickness  and  to  irregularity  of  form.  Sometimes  the  placenta 
presents  a  horseshoe  shape.  There  may  be  isolated  cotyledons  which  are 
almost  completely  separate  from  the  main  structure. 

The  thinned  portion  of  the  placenta  has  a  comparatively  insecure 
attachment^  a  fact  which  increases  the  tendency  to  hemorrhage.  The 
rest  of  the  organ  is  often  abnormally  adherent.  Miiller  found  adhesion 
in  54  out  of  142  cases  of  placenta  prsevia.  The  insertion  of  the  cord  is 
usually  eccentric. 

Etiology.  The  causes  of  placenta  preevia  are  not  definitely  known. 
Probable  causes  are  conditions  leading  to  tardy  fixation  of  the  ovum, 
permitting  it  to  fall  to  the  lower  uterine  segment.  Atrophy  of  the 
decidua,  relaxation  and  subinvolution  of  the  uterus,  chronic  endome- 
tritis, new  growths  and  malformations  of  the  uterus  are,  accordingly, 
believed  to  be  factors  in  the  etiology.  Consistently  with  this  hypothesis 
low  implantation  of  the  placenta  is  most  frequently  met  in  women  who 
have  borne  several  children.  It  is  said  to  occur  oftener  in  multiple 
than  in  single  ta^tation. 

Miiller  finds  the  cause  in  arrested  abortion.  The  ovum,  he  thinks^ 
may  be  partially  separated  and  displaced  by  uterine  contractions,  and  find 
secondary  attachment  lower  down. 

Osiander  suo:gosts  that  the  influence  of  gravity  should  be  taken  into 
account  in  explaining  low  fixation. 

Recently  Hofmeier  and  Kaltenbach  have  proposed  the  theory  that  the 
anomaly  may  originate  from  the  development  of  the  placenta  over  the 
decidua  refloxa  of  the  lower  pole  of  the  ovum.  Their  views  have  not, 
however,  met  with  universal  acceptance. 

Hart  maintains  that  the  vicious  insertion  is  primary.  He  believes 
that  the  human  ovum  can  become  engrafted  only  on  a  surface  denuded 
of  epithelium,  and  that  the  ovum  may  exceptionally  meet  with  such  a 
surface  only  in  the  lower  uterine  segment.  Kaltenbach's  objection  that 
the  ovum  could  not  find  lodgement  near  the  cervix,  but  would  rather 
escape  through  it  and  be  lost,  he  thinks,  does  not  hold,  since  the  os  inter- 
num is  practically  obliterated  by  folds  of  the  hypertrophied  decidua. 
Ingleby  found  a  low  insertion  of  the  Fallopian  tubes  in  two  remarkable 
cases,  in  each  of  which  placenta  prsevia  had  occurred  in  several  successive 
pregnancies. 

Symptoms.  Usually  there  are  no  symptoms  in  the  earlier  months  of 
pregnancy  ;  yet  placenta  prievia  is  frequently  an  unrecogniztHl  cause  of 
alwrtion.  (icncrally  the  first  indication  is  a  sudden  hemorrha^*  of 
greater  or  less  severity.  This  may  occur  at  any  ])erio(l  of  gestation,  hut 
is  seldom  noted  except  in  the  later  months.  The  liability  to  hemorrhage 
increases  with  each  ^ucct^eding  month  of  pregnancy.  Much  bleeding 
from  this  cause  is  rare  l>efore  the  seventh  month  ;  in  the  vast  majority 
of  instances  the  first  attack  is  observed  in  the  eighth  or  ninth.  It  comes 
on  with  no  premonition,  an<l  generally  without  obvious  exciting  cause. 
Exceptionally  the  first  heniorrliage  follows  some  unusual  muscular  exer- 
tion. The  amount  4>f  blood-loss  varies  with  the  conditions  of  the  indi- 
vidual case.     It  is  proportionate  to  the  extent  of  placental  separation. 
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It  is  grc*ritL*r  usually  the  more  nearly  tht'  jnievial  atiacljmi^at  \-mix^ 
plctt*  m\f\  tlie  nearer  to  term  the  henKjrrha^t^  ;  yet  a  marginal  \h,m\% 
pnevia   may  exceptionally  give  rise  to  eupiouai  HmKling,     From  mt 
tliree  piatsi  ot*  bhw^i  may  l)e  lost  in  fhe  firiit  attack  in  pregtiaDc\ ,  an 
this  quantity  tjiay  be  grt^atly  cxeeedt^l  tlnnng  lahur,     tlmrarunijiic* 
this  form  nt'  huuiorrhage  is  the  fact  tliat  tiie  H^KKling  i?  most  pn>fu?e  i 
the  intervals  between  the  pains.     During  the  height  of  the  |min  the  Wo 
supply  til  the  torn  vesseli^is  almost  wholly  inlcrniptiJ  by  the  contnictid 
of  t  he  upper  nteriue  segment.    The  iirtil  heniorrhagt^,  ei-jieeiHlly  if  it  ♦wn 
during  hibor,  may  go  on  to  a  fatal  termination,  or  it  may  cease  to ! 
renew  e^l  at  any  day  or  hour  on  furtJier  separation  of  the  pkoenta, 
it  is  not  alone  tlie  copious  outpour  of  blood  that  is  dangerous.    lal 
certain  proportion  of  eases  the  bleeding  is  slight  but  persistent,  ami  f 
neglected,  though  at  no  time  large  in  amount^  it  may  ultimatelv  plj 
the  patient- ji  life  in  grave  peril.     To  the  eliiiiciU  picture  are  fre<[tjenfl 
added  the  signs  of  acute  animiiia;  these  are:   pallor,  perspiration,  ski 
Cidd  and  clammy j  respiration  irregular,  sighing,  sobbing,  yawningji 
rapid,  tliready,   compressible;    thirst,  jactitation,   tinnitus  anriuDi, 
hungcFj  nauj^ea,  dimness  of  vision^  and  syncope* 

Diagnosis.     Hemorrhage  during  pregnancy,  and  especially  ia  tbl 
mooth^^j  demands  immediate  invei^tigatit>n  tn  a^ceriain  it^  cause.    Bwoi^ 
ring  hem^r^rhages  near  term  arc  gt-nemlly  due  to  villous  insert ioo  rf(h 
placenta.     Thi^  farm  of  hemorrhage  muiii   be  distingui^he^J  from 
called  '*  accidental  hemorrhage/*    The  diagnos^is  must  rest  on  the  ^»j(f*iJ3J 
sigm, 

Ahdominal  Sif/m,     Frequently  the  hx-atiim  of  the  placenta,  wliont 
implantation  i^  partly  on  the  anterior  wall  of  the  uterus^,  may  lie  inaJr uaf 
by  palpation  over  the  abdomen.     Sometimes  the  edge  of  the  plaectita 
presents  a  resi.sting  ring  ^)ercpptible  by  the  abdominal  touch.     Wttlii| 
the  placental  area  the  foBtal  parts  are  felt  indiatiuctly,  owing  to  iheintei 
position  of  the  ]daeenta  between  the  icetns  and  the  examining  Giig 
while  cIbc where  they  are  more  readily  made  out. 

Vitghufi  Sirpia.     In  placenta  pn^evia  ballottement  h  wanting  orJH 
cult,  as   i.s  also  the  recognition  oi"  the  fcetal  j»aH5  liy  the  vaginal  tmia 
Owing  to  the   interposition  of  the  s}M>ngy  pburnial   t issue  lietwct'ii  *ll 
child's  head  and   the   fingers  «)f  the  examiner,  bugginess  of  the  txri^ 
usually  refiTred  to  as  evidence  of  [irievial  insertion  of  the  placcntM 
not  alway,'^   sufficient ly  chanict eristic  to  be  of  diagnostic  value* 
cmly  pathognoniouif   sign  of  |)]a(;cnta   prievia  is  thu  rccoguitifin  of  j 
abnormal  ?iituation  of  the  placenta  by  thcexainining  finger  jms^ed  witl^ 
the  OS,     If  labor  has  begun,  ttie  os  will   be  fonnd  R»ft   and  piuuh^'*' 
and  upon  intnxlucing  the  finger   thnmgh  the  tvrvix  the  phiccnta  rt**^ 
be  identified  by  it5  characteristic  stringy  fet4»     To  di^tingiiish  a  tf  *"'. 
plete  from  an  incomplete  placenta  pi-tevia,  the  finger  is  |»assed  well       , 
t>n  each  side  of  the  cervix^  iV^ling  fijr  the  margin  of  the  |>lat'eula  ;      < 
the  fully  dilated    os   is    entirely    snrnnindcd    by    placental    tissue,  T 
jdacenta   prtevia  i^  complete;  if  the   fiiiger  I'an   lje  intn«lue*xl  l>etw« 
the  margin  of  the  placenta  an*!  the  wall  of  the  cervix,  the  conditio 
one  uf  incomplete  placenta  prsevia, 

FroRiiosis.     Placenta  nnevm  i,-^  a  dangerous  complication  of  pregoao 
and  labur  for  both  mother  and  thiltl.     Much  defends,  Imwever.  on  ll^ 
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degree  to  which  the  placenta  is  prsevia,  and  in  general  the  mortality  is 
capable  of  great  reduction  under  proper  treatment.  Churchill  and  Read 
place  the  maternal  death-rate  at  from  25  to  33  per  cent.  In  67  cases 
recorded  by  Barnes,  8.8  per  cent,  of  the  mothers  were  lost  Miiller's  esti- 
mate of  the  mortality  is  23  per  cent  for  the  mothers  and  64  per  cent  for 
the  children.  In  61  cases  Murphy  had  but  2  maternal  deaths.  Winckel 
thinks  that  not  more  than  5  or  10  per  cent,  of  the  mothers  should  be 
lost.  In  739  collected  cases  there  were  57  maternal  deaths  in  incomplete, 
and  109  in  complete  placenta  prsevia.  It  is  the  writer's  conviction  that 
under  modern  methoas  of  treatment  the  maternal  mortality  should  not 
exceed  the  limit  stated  by  Winckel,  and  the  foetal  should  not  be  more 
than  50  per  cent.  The  risks  to  which  the  mother  i.sex{X)sed  are  not  only 
those  of  the  primary  hemorrhage,  but  also  those  of  operative  interfer- 
ence and  of  tho  sequelje.  Mai  presentations  and  malpositions  of  the 
foetus  and  prolapsus  funis  are  more  frequent  in  placenta  pnevia  than  in 
normal  placental  implantation,  and  there  is  greater  risk  of  infection 
during  labor,  of  post-partum  hemorrhage,  and  of  thrombotic  affections. 
Treatment.  The  chief  element  of  danger  in  placenta  prsevia  is  hemor- 
rhage, and  the  control  of  hemorrhage  is,  therefore,  the  principal  indica- 
tion in  the  treatment.  Here,  as  in  general,  while  the  child's  life  must 
not  be  undervalued,  the  interests  of  the  mother  are  paramount.  It  will 
be  convenient  to  consider  the  management  of  placenta  prsevia  under  the 
following  heads : 

(1)  Before  the  Fcbtus  is  Viable.  The  death  of  the  mother,  by 
reason  of  vicious  insertion  of  the  placenta,  is  extremely  rare  before  the 
end  of  the  seventh  month  of  gestation.  A  partially  expectant  plan  of 
treatment  is  usually  permissible  till  the  viable  period  is  reached,  in  the 
hope  of  saving  the  child.  This  course  is  the  more  justifiable  in  hospital 
practice,  where  the  woman  can  be  kept  under  close  observation,  and 
measures  for  the  control  of  hemorrhage  can  be  promptly  enforced  should 
the  occasion  arise.  Quiet,  and  if  need  be,  rest  in  bed  must  be  enjoined. 
The  avoidance  of  much  muscular  exertion  and  of  the  causes  of  pelvic 
congestion,  including  coitus,  is  imperative.  Vaginal  douches  of  hot 
watir  and  vinegar,  as  advised  by  Winckel,  are  of  doubtful  utility. 
They  are  liable  to  defeat  their  own  object  by  provoking  uterine  contrac- 
tions. 

If  the  foetus  is  dead  the  uterus  should  immediately  be  emptied.  The 
latter  treatment  is  usually  indicated,  too,  if  the  hemorrhage  is  profuse  or 
j)ersistent. 

(2)  After  the  Fcetus  is  Viable.  Nearly  all  the  fatal  termina- 
tions in  placenta  praevia  occur  after  the  seventh  month  of  pregnancy. 
The  development  of  the  utero-placental  circulation  increases  with  each 
succeeding  mouth,  and  the  danger  is  greater  the  nearer  the  case  is  to 
term.  In  the  later  weeks  of  gestation  the  woman  is  constantly  exposed 
to  the  risk  of  hemorrhage,  which  may  go  to  a  fatal  extent  before  medical 
aid  can  reach  her.  In  all  except  simple  marginal  placenta  pnevia,  with 
little  or  no  hemorrhage,  the  pregnancy  should  be  terminated  immediately 
the  period  of  full  fa»tal  viability  is  reached,  if  the  condition  has  been 
discovered.  Moreover,  it  is  imperative  that  the  j)hysician  remain  with 
the  patient  till  labor  is  complete. 

Ii   the  development  of  the   fa*tus  has  passed  the  seventh  month,  its 
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chiincort  for  survival  are  fully  n^  gtMwl  l>y  preuiature  evariuaiiiii  ni  ;;n 
iiteruj^im  bywaitiii*^  till  re[M?uted  lienioiTlmge^  haveoccurn*<^Mi*t'v,aiTteT 
miifli  Ijh.HHiiijc^,  \\ii:  ilun^er  from  a-^phyxk  i^*  exceedingly  gmiL 

B£anageia6&t  of  Labor.  The  induction  of  labor  is  condiic^t^Hl  m  acronl- 
ance  witli  the  U!?tual  nd*^,  Kraiise's  method — jiassing  one  or  two  \^ 
between  the  meraiiranes  and  the  uterine  wall — may  be  ele<?ted  wlku  . 
permits.  A  water-bag  may  also  be  placed  in  the  cerviJi  for  the  dnuWf 
purpose  of  preventing  hemorrhage  and  of  provoking  nterini'  nmtnu- 
tions.  When  more  rapid  tielivery  is  indicatc?d,  the  cervix  ^Umli  W 
dilated  by  the  um  of  the  water-bag  till  the  03  internum  h  effaced,  Tte 
dilatation  may  then  bo  completed  by  the  manual  method.  A  firm  nlxlom- 
inal  binder  is  applie<I  as  a  safegtiard  againet  the  accumuklion  of  bluod 
in  the  uterus,  Pleasures  for  eoutrolling  hemorrhage  dtiriug  bbor  irt 
the  following; 

Rupture  of  the  Membranes  i.\  Partial  Detachment  uf  mi: 
Placenta,     In  mere  marginal  placenta  pnevia  the  hcmorrha^^r'  muf 
frequently  be  exintrolled  by  rnpturing  the  membranes,  and,  if  m«^-  ^ 
stimulating  the  uterus  to  contract.     On  escape  of  the  waters  l\w  !■  ■ 
is  driven  down  by  the  uterine  contractions  and  the  bleeding  h  jjanially 
or  w^holly  arretted  by  the  pressure  of  the  presenting  part*     An  abdimi- 
inal  bandage  is  a  valuable  aid  for  maiutMining  this  pressure,     Tliii^  pB)- 
ccdure  usually  suffices  in  the  class  of  cas^^s  referred  to^  ami  it  l;!   ^ 
advantage  of  simplicity.    The  progress  of  dilatation  is  somewhat  rci;. 
but  that  is  a  matter  of  minor  importance  hi  comparison  with  thecM 
of  much  blood  loss*     The  method  is  suited,  however^  only  to  aafts '" 
which  the  placental  insertion  encmacheshut  little  n|w3ii  the  dilating: jwi 
of  die  uterus.     It  is  positively  eontmimlicated  in  conditions  which  oiail 
1  ic< 'cssi  t^i t <5  vc r s  10 n , 

In  addition  t^i  the  prTfnration  iif  the  hag  of  waters,  the  piv'^iiirinj:  ^^!f 
of  the  placenta  should  l^c  scpamted  from  tlic  lower  uterine  s^nitiiml 
The  finger  is  parsed  thn^ugh  tlie  cervix  and  the  placental  margin  [t^'*'*''* 
up  as  far  as  the  finger  can  reach  easily.  This  favors  retraetiiin  ttf  iVi*' 
lower  uterine  segment  and  tigtition  of  the  torn  vessels. 

Should  the  bleeding  still  continue,  a  water-l>ag  mav  Im»  Jntn>*hHtil,  t*^ 
when  the  dilaUilion  is  sutHeient  tin*  forcejis  may  \tr  ap|)licdjf  iht-  vfr!'*'^ 
preaeutSj  and  gentle   t met  ion   be   made   lo  hold   the  head   in  ihv  l^ret 
Uterine  segment.     If  the  bit'ceh   presents,  one  or  both    frrl  slamU  ^^' 
brought  down  as  soon  as  the  dilatation  permits. 

Vaginal  Tampdn  adk.  The  vagtjud  tamponade  is  a  valuahte  nieft;^^*  *^ 
in  cases  in  winch  thca^  is  hemorrhage  with  littk'  or  no  dilatali«»a  of  ^^^^ 
cervix.     Tiu'  vaginal  tann>on,  if  it  is  |1r(^pel■ly  applicHl  and  th(*  iiK*^'*" 


ijjumgni    nno  ine  vagnia 
tended  with   air  when   the  |>elvic  H^mr  is  retnietcd  witl 
The  material  for  the  tampon   may  he  absiirbent  cH^tlon  or 


the  sifHxi..'       . 
trip  !rH»^ 


either  plain  or  ini]>reguated  with  iodoCorm  c^r  witli  oxide  of  rJnr,     'J 

h        *         ' 


gauF.e  has  the  advantage  that    it  may  easily  be  renuived,     Thr 
may  be    three  or  four   inches    in  widtli,     Wliatever    I  lie    matrna] 
shouhl  be  wet,  in  order  to  |Kiek  firmly.     If  the  vagina  is  heidthy  a  nil 


^ 
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not  been  infected  by  previous  manipulations,  no  preliminary  internal 
cleansing  is  necessary.  In  all  other  res|)ects  the  usual  antiseptic  pre- 
csuitions  must  be  observed.  The  material  used  for  the  vaginal  tami)on- 
ade  must  be  aseptic ;  it  is  not  necessary  that  it  be  antiseptic.  No 
harm  will  be  done,  however,  by  impregnating  it  with  some  feebly 
toxic  antiseptic.  Mercurials  are  especially  unsuitable  for  the  purpose, 
owing  to  the  danger  of  intoxication.  If  absorl>ent  cotton  is  to  be  used 
for  the  tampon,  twenty  or  thirty  pledgets  of  the  size  of  an  English 
walnut  should  Ixj  in  readiness.  The  patient  is  placed  in  Sims's  posi- 
tion ;  a  Sims  speculum  is  introduced  and  held  by  an  assistant.  A  con- 
venient forceps  for  carrying  the  cotton  balls  is  a  straight  Keith.  The 
first  pledget  is  placed  behind  the  cervix,  the  next  in  front  of  the 
cervix,  then  one  at  each  side.  The  intervening  S|>aces  are  filled,  an<l  a 
second  layer  packed  on  the  first.  This  is  continued  until  the  vagina 
is  fille<l  and  the  packing  j)rotrudes  at  the  vulva.  A  pad  of  absorbent 
cotton  is  placed  over  the  external  genitals,  and  over  this  a  firmly  applied 
T  bandage,  which  holds  the  tampons  securely  in  place.  If  gauze  is  used 
it  is  packed  in  similar  maoner.  The  vaginal  tampon  is  removed  in  eight 
to  twelve  hours,  by  which  time  the  labor  will  in  most  cases  have  pro- 
gressed sufficiently  to  be  managed  by  other  means.  Should  there  still 
be  bleeding,  and  the  dilatation  not  have  progressed  far  enough  to  efface 
the  OS  internum,  the  packing  may  be  renewed. 

Cervical  Tamponade.    Equally  efficient  for  the  control  of  bleeding 
in  placenta  prsevia  during  the  oeginning  dilatation  of  the  cervix  is  the 

FlO.  837. 


Barnes's  dilating  water-bags. 


complete  occlusion  of  the  cervical  canal.  This  is  effected  by  means  of 
an  elastic  bag,  which  is  introduced  within  the  cervix  and  distended  till 
the  caoal  is  succ^essfully  plugged.  Available  for  this  purpose  are  the 
fiddlenshaped  bacrs  of  Barnes  and  of  McLean,  tliat  of  Tarnier,  and  the 
Champetier  de  Ribes  ballon.  A  tube  is  attached  to  the  bag  through  which 
the  latter  may  be  filled.  For  introduction  of  the  dilating  bags  the  patient 
may  lie  in  the  lithotomy  position,  the  cervix  being  held  well  forward 
toward  the  pubes  by  means  of  a  volsella  caught  in  the  anterior  lip.  One 
or  two  fingers  are   introduced  within  the  vagina  and  the  instrument 
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jMssed  on  tlie^e  as  a  guide.     The  Situs  jiosiHofi.  however,  b  UNiialty  tu  \ii 
preferred.     With  thi'  |)eriiieuni  retraded  hy  iiieuij<  of  a  Sim^  c.|ieculHii] 


Fi*>,  StH, 


and  the  cervix  drawn  forward,  the  os  externum  is  readily  brought  m 
view.     The  dilating  bag  is  rolled  snugly  into  a  cylindrical  siiam',  mid 
with  a  long  forceps,  and  lodged  in  the  cervix.     The  forceps  h  Umi  witlt- 
drawn  and  the  bag  distended-     As  a  precaution  against  infection,  hhtiuld 
the  bag  accidenUilly  be  ruptured,  boiled  water  or  a  mild  anti?iepiic  dii- 
tion  should  be  used  for  tilling  the  bag.     Air  is  unsuitable,  owing  to  tl»f 
risk  of  air  eml>olisni  should  the  bag  burst.     The  water  is  injected  with  a 
Davidson  or  similar  bullj-syringe  pmvided  wltfi  a  nozzle  which  fits  d 
tube.     As  a  precaution  against  overdistention  the  operator  should  km 
hy  previous  trial  how  many  bulbfuls  are  required  to  expand  tbebag 
its  limit-     A  rigid  asepsis  must,  of  course,  l>e  observed. 

The  cervical  tampon  has  the  doul»le  effect  of  eonti oiling  hemorrha^ 
and  at  the  siime  time  promoting  the  dilatation  of  the  cervix  more  effect- 
ually  than  does  the  vaginal  packing.     It  has  the  advantage  over  tb 
latter  of  causing  less  diseomfart  to  the  patient.    When  thougbt  necessirT 
both  these  measures  may  be  employed.    As  a  rule,  they  are  to  be  repk<^ 
by  other  measui"es  afler  the  os  internum  is  effaced.    Tliis  is  usually  acconi- 
plished  in  at  most  eight  or  ten  hours.     Yet,  when  time  pefrint?^»  fhr  N^'f 
may  satisfiiL-tonly  hv  completed  with  the  aid  of  the  dilaiin^  niUi 
71ie  ChamjR'tier  de  Kibe,4  bag  is  esfKHnally  to  Iw  reeommendcil  uli 
dihitation  of  the  cervix  is  well  established.     In  the  interest  ura!=c[»^is 
is  best  intnxhiced  within  the  amniotic  sac,  since  direct  contact  uftlif ' 
with  the  iKvred  surface  of  the  uterus  is  thus  avoidcil. 

Manijal  DiLATATioi?.     Manual  dilatation,  or  the  so-called  aami 
ment  farcS,  which  has  recently  been  advocated  by  Foumier  and  oil 
authorities  for  the  treat meot  of  placenta  prtevia^  is  seldom  ]*erraiasil 
except  for  completing  the  canalization  of  the  utcroHL^ervical  atcme  afttf 
is  already  well  advanced.    To  a  woman  who  has  alrt*ady  sustained  inacfl^ 
blood-loss,  forcible  and  rapid  dilatation  of  the  cervix  oft  mith  is  dmp^^ 
ous,  owing  to  the  shock  involved.     A  considerable  hemorrhage  n^ 
oecesaarily  occur  during  the  dilatation,  and  the  tingers  iu  the  eel 
afford  a  very  imperfect  means  for  c4)ntrolliug  it*     The  danger^  t( 
uterine  rupture  and  of  infection  is  increased  in  low  implantation  of) 
placenta,  and  this  is  an  objection  to  aceouehemfnt  f&tve, 

PoDALic  Vebsiox.     Onci>f  the  most  effectual  measures  fur  the 
trol  of  hemorrhage  in  placenta  pnevia  is  jKKkHc  version,  aiid  no  mi 
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has  yielded  better  results.  With  one  or  both  feet  brought  down  the 
foetus  serves  as  a  conical  plug,  which  is  forced  down  or  can  be  drawn 
down  as  fast  as  the  dilatation  progresses.  The  cervix  is  thus  securely 
tamponed  during  the  entire  course  of  the  birth.  Lomer,  of  Berlin, 
reports  a  maternal  mortality  of  4J  per  cent,  in  101  cases  treated  by 
version.  It  must  not  be  forgotten,  however,  that  any  kind  of  violent 
interference  is  unsafe  when  the  woman  has  lost  much  blood.  If,  there- 
fore, much  bleeding  has  occurred,  version  is  to  be  undertaken  only  when 
little  difficulty  is  likely  to  be  encountered. 

In  most  ca.ses  it  is  a  grave  mistake  to  add  the  shock  of  immediate 
delivery  to  that  of  version.  The  excellent  results  of  version  in  placenta 
one  via  have  been  obtained  only  when  the  oi^rdtion  has  not  been  fol- 
lowed by  immediate  extraction.  Either  the  external,  the  bipolar,  or  the 
internal  mothcKl  may  be  chosen,  according  to  the  conditi(ms  present. 
External  version  before  labor  is  exceptionally  possible.  The  bipolar 
methcMl  of  Braxton  Hicks  has  the  advantage  over  internal  vei-sion  that 
it  can  be  jKTformed  early  in  the  labor,  as  soon  as  one  or  two  fingers  can 
l)e  passecl  through  the  os  uteri,  and  there  is  less  danger  of  infection  than 
when  the  whole  hand  is  intnxlnced.  The  fingers  ixissed  through  the 
niembnmes,  one  or  both  feet  are  seized  with  the  hand  and  brought  down. 
When  the  j)lacental  margin  cannot  readily  be  reached,  in  emergency  the 
placenta  may  be  perforated  and  the  feet  brought  down.  With  the  fcetus 
inverted  the  hemorrhage  is  completely  under  control,  and  the  delivery 
can  usually  safely  be  left  to  nature.  Karely  it  may  be  necessary  to  assist 
the  birth,  taking  plenty  of  time,  delivering  very  slowly. 

For  the  full  technique  of  the  different  methods  of  version  the  reader 
is  referred  to  the  chapter  on  Obstetric  Surgery. 

Other  Methods.  Partial  Separation  of  the  Pla^centa.  Separation  of 
the  presenting  portion  of  the  placenta,  as  proposed  by  Barnes,  often 
suffices  in  marginal  implantation.  It  permits  retraction  of  the  zone 
uncovered.  In  most  instances  of  this  form  of  placenta  praevia  no  other 
treatment  will  be  required.  One  or  two  fingers  are  passed  between  the 
placental  edge  and  the  uterine  wall,  and  the  margin  of  the  placenta  is 
peeled  up  by  sweeping  the  fingers  laterally.  The  detachment  should  be 
carried  far  enough  to  uncover  completely  the  dilating  zone  of  the  uterus. 
An  abdominal  binder  should  be  applied. 

Complete  Separation  of  the  PUusenta,  as  advised  by  Simpson,  is  appli- 
cable in  case  tne  child  is  dead  or  not  yet  viable. 

Pkecautions.  It  must  not  be  forgotten  that  the  essential  object  of 
treatment  in  placenta  prsevia  is  the  control  of  hemorrhage.  Hemorrhage 
under  control,  there  is  no  occasion,  as  a  rule,  for  active  interference.  Vio- 
lent measures  are  especially  contraindicated  iu  the  acute  anaemia  which 
often  obtains  in  this  class  of  cases  at  labor.  Very  little  shock  in  such  con- 
ditions will  frequently  precipitate  a  fatal  issue.  A  large  proportion  of 
deaths  in  ])lacenta  prsevia  is  distinctly  chargeable  to  over-zealous  inter- 
ference. 

Owing  to  the  low  placental  site  and  the  intra-uterine  manipulations 
usually  required,  the  risk  of  sepsis,  too,  is  much  greater  than  inordinary 
Ial)ors.     Precautions  against  si*psis  must  rigidly  be  observed. 

Post-partal  lieniorrhage  is  of  frequent  occurrence.  The  vessels  of 
the   placental  site  are  not    so   sei'urely   ligated  after   labor,  when   the 
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tmplantfitioti  is  nn  die  lower  ami  loss  I'mitnu'tilc  imrricm  of  the  uffiUvs 
in  iirjniuil  ecin4litJon.s     The  amount  of  |w»?it-[wirtiiin  fli*w  m«i?it  alrjv^  I 
watched.    Rt^raction  of  the  iUt*rns  should  |>roin|>f  ly  U"  Hx^tin^d  nn<l  n^Mlj 
maintaincMl.      Ergot  i^houhl  he  givi*ii  lor  tvvn  i»r  \\ivv^  tltiy?.  after  bli<^T.T 


Hemorrhage  from  Premature  Separation  of  a  Normally  Situate 
Placenta;   Accidental  Hemorrhage. 

Hemorrhage  may  occur  danug  labor  or  tlie  later  weeks  of  pre?:uso<^ 
as  the  result  of  a  premature,  partial,  or  eoniplete  detachment  t>f  a  mif- 
raally  in>^erted  placoiitu.     To  thb  form  of  hleeditig  Rigby,  aa  alr^adj 
explained^  applied  the  term  accidental  hemorrhage. 

Hemorrhage  of  thii^  character  is  exoeediriirlv  mre,  oeciirria^  once  I 
8000  or  10,  WO  ca^s.     GocMlell,  ia  1870,  had  co!le<*tt*d  but  loij  r:iM>.  ^ 

Yarieties.  Two  varieties  of  accidental  hemorrhaitc  are  usually 
aerilirri  :  itpparent^  aufl  coucenkd  or  hiternnf  hcmorrhagt^  In  tlir  lifl 
variety  the  hlomi  fiiid-j  its  way  between  the  nn*hilinun\^  and  the  (I^'^'hIo^ 
and  est^apes  tlinuij^^h  tlio  eervix.  In  the  st*eiMid  vuriely*  the  iil^wd  fa^ 
to  find  an  onttel,and  may  coIk»et  in  fiiitticient  «piaiitity  witiiio  tlr  mt 
to  occasion  alarming  gym|)toms  or  even  death,  with  no  vi-iible  IJ*Wiii| 
The  farmer  variety  \^  the  m^^st  frequently  m<'r. 

In  the  enneeuled  form,  aeeording  t<i  (iiHKhdl,  eitlier  of  ihi-  MIomij^j 
conditions  may  obtain  i  L  The  plueeiita  may  be  deiached  at  ilifcvriin 
the  margin  being  still  atlherent.  %  The  placenta  may  l>e  deia*4t«l  J 
one  edge,  the  memlHtines  being  st.*}iar.ited  for  a  short  distanr^e  heyondtll 
placental  margin.  3.  The  edge  of  the  plaeenta  and  the  adjueent  |w>r!^ 
of  the  meinbnines  being  detaeheil,  tlie  latter  may  rti|»ture,  |*ertnitun 
escape  of  l^lofid  itito  the  amidotie  sjic.  4,  Detaehment  of  ih«?  jAu*nf 
may  take  p hire,  aecionii^niied  with  separation  of  the  adjaeent  niemliraiKi 
but  the  ftetal  head,  acting  as  a  hall  valve,  or  a  blocwj-elot  in  tlt<' f^iTvii 
may  prevent  extertial  escape  of  the  IjIcmkL 

While  the  first  attack  of  hemorrhage  may  oiieur  after  lab^r  liit^cini 
menced,  almost  invariably  it  takes  place  during  tlie  last  three  moutb 
pregnancy. 

Etiology.     Probably  the  most  common   prcdis|M>sing  ean.^  i.*  !*>  I 
found  iu  a  dii^eased  condition  of  tlie  dccidua  or  in  cei*tauj  murhu!  sta 
of   the  placenta  itself*     Tubercular  and  syphilitic  degenerations  of  I 
lining  of  the  uterus  are  recognized  causes*     Cases  luive  been  repitt 
in  which    the   ]>lacenla  was   fftiind   to   he  the   seat  of  a  iM-gimiia^  t^sfTi" 
and  calear*M>ns  degenenition.     Nephritis,  extix^nie  anemia,  liiaU'tts  i»n<l 
gome  of  the  acute  infectious  diseases^  as  scarlatina,  diphiheria,  aial  variftla^ 
have  been  assignee!  as  etiological  factors.     Certain  anumuliesof  the  ft«  ' 
apj>endages,  great  distention  of  the  ntcriis,  and  .^liort  cord  may  M 
premature  separation  of  the  placenta;  most  ea^es  i*«Mmr  ia  mnltipm^ 
have  borne  many  children  or  wliose  general  health  'm  impairtLtL     lul 
preiience  of  any  of  the  foregoing  predisposing  causes,  it  is  easy  to  nod 
stand  how  an  apparently  trivial  exciting  cause  may  give  ris^e  to  ^l^ 
gepa ration  of  the   pkceuta  from  its  attachment  to  the  utcrtiie 
Thus,  ti*anma,  as  by  a  blow  <»n   the  abdiiuxciK  a   fall,  vioh-^nt  mu*«'« 
exertion,  ant  I  emotional  disturbances,  ete*»  nuist  be*  connt(*«l  amotiii 
exciting  causes  of  accidental  hemorrhage. 
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sis.  Apparknt  VAntBTV;  Tlie  uxisteme  of  hemorrhage  is 
rivumr.,  RiijJture  of  the  uterus  arul  placenta  pro&via  niiisit  be  exchided. 
^he  forraer  ocxjtirs  later  ui  tlie  labor  than  does  aci:ideiital  hemorrhage, 
od  ii  charatierized  by  reee^j^ioii  of  the  presenting  part,  diminution  of 
inerine  tumor  and  the  development  of  a  new  abdominal  tumor; 
lawnta  pr*i?via  is  readily  differentiuted  by  a  )>hysical  examination.  In 
jCfitkutai  hemurrhage  tho  uterine  tumor  is  increased  in  ^vm^  and  the 
lonling  iL^iially  takes  pluoe  before  the  rupture  of  the  membranes. 

Cr^vCEALKiJ  VAinETV.  Fir>t  to  attraet  attenti^m  usually  are  tlie 
f^temic  effcct:§  ni  Kemorrliafre*  If  the  blood  effusion  \%  extensive,  tlie 
bet  u  lietmyed  by  pall»n%  anxious  expressioQ  of  countenance,  cold 
mfpmitie?s,  feeble  and  m[>id  pulf^,  aighing  respiration,  collapse.  The 
ateriiie  eontractiont*  are  weak,  v^-t  continuous  uterine  \mi\  is  sometimes 
prt^iU,  owing  to  distention  of  ttie  j>erinietrium. 
On  abdominal  examination,  bulging  of  tlie  uterine  wall  may  be  noted 
iltlioseat  of  the  bIo«Kl  eoneetion  ;  the  uteri ue  tumor  presents  a  boggy 
fffl,  tlie  fietal  parts  are  indis^tinetly  felt,  and  the  fietal  heart-sounds  are 
f«ble  and  irregular.  Tln^  condition  may  sonictimt^  be  detected!  l>y 
msliiag  up  the  pres^enting  part  and  allowing  a  portion  of  the  bloofl  and 
liquor  wmuii  to  e^iipe.  It  *ihnuhl  not  be 
fori^nteu  that  concealed  may  coexist  with  Fia.  33i*. 

aninsigniticaut  external  hemorrhage, 

CooL-ealeil  accidental  hemorrhage  might 
I»  confounded  with  ruptured  tubal  ]>reg- 
but    the  latter  is  iTaibly  distin- 
1  Ijy  physical  exploration  and  by  its 

Bognosis.     In  apparent  liemorrhage  the 

rij^rnosis   is  gtxid   for  tlie  mother,  but  is 

f^jiiently  fatal  for  tfie  child.  In  the 
j^Hirpaled  variety  the  |jrr»gnosis  is  grave. 
Wht  mater  mil  mortal  Sty  is  mure  than  50 
t*'^  cpnt.,  whih'  abimt  90  pr  4'*'nt,  of 
the  infants  arc  lost.  The  hi^di  ih*ath-nitr 
fa  i^^  of  ttie  mother  is  due  to  extreme 
pinEQiia,  scepsis,  post-partum  hemorrhage, 
'  lid  to  «ihtx*k  and  exhaustion  from  over- 

j^^tention  of  the  iitt^rus.     The  fcetal  mor- 

lity  arises  chiefiy  from    asphyxia,  the 
iolt  of  interniption  of  the  utc?n>  phi  cental 

rcuhttioih     Prematurity  is  sometimes  a 

.ett»r. 

I   Treatment.     In  the  external  variety  of 
lifmorrliage,  if  the  bleeding  is    modei^ate 

tunuMint,  the  mother's  condition  l>eing  

iriy  ^(mhI,  and  the  fcetns  sHll  viable,  Fn>afii  section  oftheiitenj*  of*  wotu«n 
^e  i>iil\'  treatment  demamlcil  is  rest  in  ^Jio  dfoa  of  accident*i  b«morTh»fe  nt 
M,  a  full  dose  of  opium,  and  al»s<'.lutc  th.' JUtenm*  de  b.,iujoii.  (PiNARDund 
luiei  for  a  week  or  ten  <lays,     i!/Ven  a 

Hirtlerately  free  hemorrhage  may  (sometimes  be  arrested  by  these  mean^i, 
lu  eith«*r  variety,  when  the  blood-loss  is  alarming,  the  uterus  must  be 
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implantation  is  on  the  lower  and  lorn  cnwimcUh  jiMrtion  nf  tHt*m»mMi^ 
in  liin-riuil  eoiKlitioii^,     Thv  amotitit  of  |Mi>t-j*;irlii!»i  tit»\v  mii>t  alw;ivOi* 
wutchiMK    i^?trncti<inof  tlicMitf^ns  4iiiiilil  pniiiiptly  Wv'^*iir»'*l 
mainttiiued.      Erg<^t  should  he  given  tor  two  ur  tliiTr  days  .i? 


Hemorrhage  from  Premature  Separation  of  a  Normally  SitmUfl 
Placenta;  Accidental  Hemorrliafe. 

Hemorrhage  may  occur  during  labor  or  the  later  weeks  of  ppegnannr, 
as  the  result  of  a  premutiire,  partial,  or  complete  Uetaehnient  «f  a  nor- 
mally iii!*erLed  placenta.  To  this^  fonn  **f  bleeding  Rigbyi  a^s  ab 
explained,  applie<l  the  term  aeddental  hemorrhage* 

Hemorrhage  of  thif*  eharacter  is  exeeedingh*  rare,  ocrnrrin^  onn\ 
8000  or  10,iX)0  ease.-*.      (Toodell,  in  1870,  had  eolleetwi  Init  10*;  niNx^ 

Varieties.  Two  varieties  of  amdental  hemorrhage  are  n-Matly  i 
sserilii'd  :  (tppareut,  ami  vmimakd  or  internal  heniorrfin^e.  In  ihv  &t\ 
variety  tlie  IjIiwhI  Hmis  itj^i  wny  between  the  nienil>nirie>  and  tlie  rii-^irlia 
and  tsenpes  thronj^h  the  eervix.  In  the  >eeond  variety,  the  hUwl  id^ 
to  tind  an  untlt^t,  and  may  eolleet  in  siiftieieni  ipianrity  within  tlir  uirnh 
to  f>cea?^ion  alarminjj;  symptom?^  or  even  <leatli,  witli  n*i  vi-ihlr  Umli^ 
The  fi*riner  variety  h  the  most  frequently  met. 

Ill  the  eoneeaUMl  torm,  aeerirdin^  t*i  <ii«»drll,  ri  I  her  of  tlit:  fiklldwflj 
ci>ndition^  may  obtain  :  U  The  phR*enta  may  lie  iletaelunl  at  die  niitu 
the  martrin  Ijeinj^  .still  adherent,     2.  The  pliicenta  may  In*  doiacbMf 

one  eilge,  the  membranes iK^in^  sj^t^imntted  for  a  ^han  distam**^  \m* Ii' 

placental  margin.  X  The  od^e  of  ilie  jjlacentn  and  the  adjaetiit  |s-»rti<i" 
of  tlie  nieinbrunes  being^  detnehed,  the  latti-r  mny  rnptniv,  |)tTmitti[kir 
pj^eape  of  blond  into  the  amniotic  sae.  4*  IVftaehnient  **{'  iIk'  (ilimnii 
may  take  |ilaee,  aeeompiiniiHl  with  f^'|»aiTition  of  the  adjacent  nietiiltnim 
liut  the  ftetal  head,  aeting  as  a  Imll  valve,  or  a  bloLwI-ehit  in  (In  Mvi 
may  prevent  external  esoa|>e  of  the  blood. 

While  the  first  attack  of  hemorrhage  may  uixnv  after  labor  Ims  < 
me  need  j  a  1  n  lost  i  n  va  ria  b  \y  i  t  ta  ken  p  1  n  ee  d  n  r  i  n  g  the  1  a  ^t  I  h  ret*  mi  mtk  i 
pre^maney* 

Etiology.  Probably  the  nio^t  common  predisiHM^ing  eause  t^  t«> ! 
found  in  a  di;ieused  eoudiiitm  of  the  decidna  or  in  certain  morhid 
of  the  placenta  itself,  Tnberenlar  and  syphilitic  deg^neruHtms  of  1 
lining  of  the  uterus  are  iieeognized  eanseiS,  Cases  have  lieen  repirtt'l 
in  whieh  the  pInrTnta  was  fonn<l  to  1k^  the  .-eat  of  a  hegtmnti^'  &ita 
and  ealeareou:^  degenenition,  Xephriti?^,  extiTnie  anenii.'K  iIialH'k>,  iJ^'' 
some  of  the  acute  infectious  diseases^  as  .scarlatina,  diphtheria^  ami  varWa- 
have  been  assigned  ils  etiological  factors.  Certain  a  noma  I  ie;^  of  ih*"  fc*i^ 
appendages,  great  distention  of  the  uterus,  and  short  i'*>rd  may  h^^*^ 
pre  ma  t  II  re  sepa  rat  i  o  n  of  t  li  e  pla  een  la;  m  ost  vn  ses  <  xtai  r  in  n  u  d  I  i  j  jane  wl  i^* 
have  borne  many  children  or  whose  genend  health  is  imjiairciL  Iutk_ 
]>resenee  of  any  of  the  foregoing  predisposing  tniuSL-s,  it  is  easy  i(>  nn^ 
stand  how  an  apparent  1)^  trivial  exciting  eause  may  gi\'e  rise  to  ^« 
separation  of  the  plaeenta  from  its  attachment  to  the  uteri oc 
Thusj  tnounji,  as  hy  a  Silow  *m  the  abilonirvn,  a  full,  violent  mnM 
exertion,  luid  eimitional  diBfnrbiine*es,  etc,  rnu.^i  Ik*  eonnfHl  aa^^dirj 
exciting  eaunes  of  aceidental  hemorrhage. 
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Diagnosis.  Apparent  Variety,  The*  existenoe  of  heint>rrha|re  h 
nbviim^,  RnjUure  of  thf^  uterus  and  placenta  jirievia  must  be  exchidcMi. 
The  former  occurs  later  in  tlie  lalKir  tliau  does  accidental  hemorrhage, 
and  is  ctmracterized  by  recession  of  the  presenting  part,  diminution  of 
the  uterine  tumor  and  the  <levelo|iment  of  a  new  abdominal  tumor; 
plat'enta  prjcvia  is  readily  diffei*entiated  by  a  ])hysical  examination.  Id 
accidental  hemorrhage  the  uterine  tiunar  is  increaHed  in  slxe,  ami  the 
flooiUng  iiBiially  takt^  phice  Irefoi'e  the  rupture  of  the  membra ne>. 

0>NCEALi:r>  VAKrKTV,  Fir-^t  to  attract  attention  u.'itially  ure  tlie 
ftvsiemic  effects  of  heniinThajje.  If  the  blood  effluxion  i^  ext«?nsive,  the 
fact  is  betrayed  by  imUor,  anxious  expression  of  countenance,  cold 
extremities,  feeble  and  ra|vid  pnlse,  sighing  respiration,  collapse.  The 
uterine  contmctionn  are  weak,  yet  continuous  uterine  pain  is  sometinies 
pre?M?nt,  owing  to  distention  of  the  })erimetriam. 

Oil  abdominal  examination,  bulging  of  the  uterine  wall  may  be  noted 
at  the  seat  of  tlie  blood  citl lection  ;  the  uterine  tumor  |) resents  a  boggy 
feel,  the  fcetal  parts  are  indistinctly  felt,  and  the  foetal  heart-sounds  are 
feeble  and   irregular*     Thi*   condition    may  scmietimcs  Ije  detected   by 

IMishiug  up  the  presetiting  part  and  allowing  a  portion  of  the  blood  and 
iquor  amnii  to  escape.      It  should  not  he 
forgotten  that  concealaJ  may  coexist  with 
an  insignificant  external  hemorrhage* 

C*oueealed  accidental  hemorrha^'e  might 
l>e  confoinided  with  ruptured  tubal  ]Treg- 
naucy,  hut  the  lattt^r  is  nudily  distin- 
guished by  physical  ex]>Iomti4in  aud  by  its 
history. 

Prognosis.  In  apparent  hemorrhage  the 
proj^'^nosis  is  good  for  the  mother,  but  is 
frctpiently  fatal  for  the  child.  In  the 
cont*eiUed  variety  the  iirr^gnrisis  is  gmve. 
The  maternal  nit>rluljty  is  more  than  -50 
p€'T  cent.,  while  alviut  TO  per  cent,  of 
the  infants  are  lost.  The  hi^h  death-rate 
in  case  of  the  mother  is  due  to  extreme 
amemia,  sepsis,  post-pa rtum  hemorrhage, 
and  to  sliwk  and  exhaustion  from  over- 
distention  of  the  uterus.  The  fcetal  mor- 
tality arises  chiefly  from  asphyxia,  the 
rt»35uItof  interruption  of  the  uten>id  a  cental 
cireulatton*  Prematurity  is  sometimes  a 
fat"t4>r. 

Treatment*     In  the  external  variety  of 
hemtirrhage,  if  the  blcKling  is    moderate 
in  amount  J  ihe  mothers  cundilicai  being 
fairly  good,   aud  the  foetus  still   viable,     Ttomfiw6cUxm€*nht>ut^Tu^of%vf€maai 
the   onlv  treatment  demanded  is  rest  in  who  died  of  *«eideni*i  htemcmijafe  at 
}ml  a   full  dij^  of  opium,    and  absolute  th*^ M**emiti do B«uJon.   <P.i**M.mnd 
ipnet  tMr  a  wct*k  or  ten  days,     Lven  a 
iniwli-rately  free  hemorrhage  may  sometimes  be  arrested  by  these  m^os. 

In  either  variety,  when  the  bloo<l-loss  is  alarming,  the  uterust  must  be 
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empti^*  If  the  os  is  [mrtially  dilat^,  the  membranes  should  at  oooe 
ruptured*  If  the  os  is  small  und  rigid,  the  vaginal  tampon,  or,  Iw^MtT, 
a  Barnes  cervicfd  dilator  may  tie  employecL  This  tetD|K*nirily  ym>t^ 
the  bleeding  and  at  the  same  time  dilates  the  cervix*  WhiK*  i\w  dm:  of 
the  vaginal  or  the  cervical  tampon  is  ojjen  to  the  objection  that  it  may 
coDvert  an  externa!  into  a  concealed  liemorrhage,  this  is  scarcely  \nm\iit 
if  the  uterus  is  firmly  supported  ivith  a  tight  af^doniinal  l>andage.  Attir 
the  membranes  have  ruptnred  the  tam]>on  is  contraindieatt**.!*  WkM 
immediate  delivery  is  demanded  the  cervix  may  be  ineiseth  ^H 

If  the  condition  of  the  mother  permitf^,  it  is  nsnally  advisable  Vt  waiT* 
till  the  OS  IB  [jartially  dilated  before  rupturing  the  membmnes,  as  ihea  ver- 
sion by  Hicks' s  bipolar  method  may  more  easily  be  performed.  Goiidcll, 
however,  advises  early  mpture  of  the  membranes,  immediately  follfW-eil 
by  the  applimtion  of  a  very  tight  abdominal  binder  over  a  pad  piarpJ 
above  the  fundus  of  the  uteriig,  together  with  the  free  administnttionof 
ergot.  Lal>or  should  be  terminated  as  speedily  as  possible  by  luaa ml 
dilatation  and  version^  or  forceps. 

If  the  jiatient  s  condition  is  such  as  to  forbid  active  ol»stefrie  inl 
ferenoe,  she  should  be  stinuilatetl  freely,  the  foot  of  the  lied  4ioukl 
elevated,  and  means  taken  lo  replace  the  bloud  loi^t  by  hemorrli%^'  Ivfii 
subjecting  her  to  tlie  additional  sluwk  of  version.     The  reliixed  uim* 
should  be  made  to  contract  by  means  of  friction  or  conipii's^ion  »UW 
fundus,   a  firm  alxlominal  compress,  and  the  administnuioa  of  -m^ 
doses  of  ergot. 

If  tiie  child   has^  j>erished^  cniniotomy  is^  advisable  if  the  nh  iji 
folly  dilated*     (.'tesarean   section,  which  has^  been  advtx^ated  hy  nrtnB 
authoritiesj  can  seldom  be  justified* 

The  aftrr-trpatment  consists  in  measures  intended  to  promate  mK^tjim: 
contraction  anfl  it)  the  tn:'atmeut  of  acute  anaemia.     The  wiiniioi  l**»*|  ' 
eially  liable  to  [Ki^^t-partnm  hemorrhage.     The  treatment^  Inttb  \m\i 
lactic  and  remedial,  is  the  same  as  for  post-partal  hemorrhage  nuderw 
conditions. 

The  slirx^k  and  <:h>I lapse  of  aneemia  ai'C  to  be  cnmlmttHl  with  stn> 
nine,  alcoholic  stimulants,  and  by  submammary  or  iutmvenousipjwti* 
of  nojfmal  salt  solution.  Elevating  the  foot  of  the  IxhI  ami  AUl 
transfusion  J  by  bandaging  the  extremities,  are  useful  expedients 


Post^partal  Hemorrhage. 

There  is  no  emergency  in  obstetric  pnu^tice  that  more  seiiou^ly  } 
ardixes  the  patient^s  life,  that  calls  for  more  prompt  and  enei^tiiit^  t 
ment,  none  in  which  the  coumge  and  skill  of  the  obstetrician  are 
abniptly  put  to  the  tcipt,  than  in  i^vGre  post-partal  heniorrhage, 
obstetrician  is  usually  de|>endent  sohly  nptm  his  own  resources*     Tli«' 
is  no  t i  m e  fo r  co n  s id t a t  i o ii ;  a  fe\^'  m i  ^nl v n  t s  m ay  1 1 1  rn  t  h c^  sea le  e i 1 1 1 ** 
or   against  the   patient  s  recti  very.     Fortrmately   for  both   fwnif^nt 
physician,  this,  as  a  rule^  is  a  preventable  a*^ident, 

Spiegel  berg  dechires  that  grave  [wjst-partal  hemorrhage*  i^  ati 
without  exception  the  fault  of  the  medical  attendant.  Thi*  fact  i*al 
be  too   strongly   impressed  upon  the   studt^ntV   niind^  rhnt  with  jn 
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management  of  the  third  stage  of  labor  post-partal  hemorrhage  is  one 
of  the  rarest  of  accidents. 

Etymologically,  the  term  post-partal  hemorrhage  applies  to  a  hemor- 
rhage arising  at  anytime  after  the  birth  of  the  child  and  from  whatever 
cause.  The  term,  however,  in  its  technical  sense,  is  restricted  to  hemor- 
rhage from  the  uterine  cavity  occurring  during  the  first  few  hours  after 
the  child  is  delivered  ;  in  the  great  majority  of  instances  it  takes  place 
before  or  immediately  after  the  placenta  is  expelled. 

The  term  "  secondary  post-partal  hemorrhage,"  or  puerperal  hemor- 
rhage, is  applied  to  flooding  coming  on  after  the  first  six  hours  of  the 
puerperium. 

Hemorrhage  from  rupture  or  inversion  of  the  uterus,  malignant  or 
benign  growths  of  that  organ,  or  from  lacerations  of  the  cervix  or 
vagina,  are  not  included  under  post-partal  hemorrhage  in  the  technical 
sense  of  the  term. 

Freqnency.  The  records  of  hospitals  and  large  lying-in  institutions, 
from  which  statistics  are  mainly  gathered,  and  in  which  the  labors  are 
conducted  presumably  by  men  of  special  skill,  natundly  show  a  smaller 
frequency  of  cases  of  post-partal  hemorrhage  than  is  observed  in  pri- 
vate practice.  Playfair  considers  post-partal  hemorrhage  of  some  degree 
one  of  the  commonest  complications  with  which  the  obstetrician  has  to 
deal.  On  the  other  hand,  the  records  of  Guy's  Hospital  furnish  but  1 
case  of  dangerous  post-partal  hemorrhage  in  2040  labors ;  St.  Thomas's 
Hospital  reports  give  1  in  2172  labors;  Veit,  from  the  statistics  of  a 
number  of  Continental  authorities,  was  able  to  collect  only  5  fatal 
cases  in  47,765  deliveries.  This  latter  statement  certainly  underesti- 
mates the  death-rate  from  this  cause.  In  general,  it  may  be  stated  that 
mild  post-partal  hemorrhage  occurs  once  in  100  labors;  severe,  once 
in  from  1000  to  1200  ;  and  fatal  hemorrhage  once  in  fn^in  4000  to  6000 
labors. 

Etiology.  Firxt,  The  principal  cause  of  j)ost-j>artal  hemorrhage  is 
uterine  inertia  or  atony  of  the  uterine  muscle.  Xormally,  with  the  sepa- 
ration of  the  placental  there  is  a  certain  amount  of  blood-loss,  which, 
however,  is  cjuickly  controlled  by  the  firm  contraction  of  the  uterus;  the 
uterine  sinuses  are  closed  by  the  contraction  of  the  network  of  muscular 
fibres  with  which  the  bloodvessels  of  the  uterus  interface.  Hemorrhage 
of  any  considerable  amount  cannot  take  place  from  the  cavity  of  a  thor- 
oughly and  permanently  contracted  uterus. 

There  are  numerous  remote  causes  which  contribute  directly  or  indi- 
rectly to  the  (X'currence  of  post-partal  hemorrhage.  Prominent  among 
them  is  exhaustion  following  a  prol<mge<l  and  difficult  labor. 

After  precipitate  labor  and  sudden  expulsion  of  the  child,  flooding  may 
occur  before  time  enough  has  elapsed  for  uterine  retraction  to  take  place. 
Overdistention  of  the  uterus,  as  in  hydramnios,  multiple  ])regnancy,  etc., 
frequently  results  in  uterine  inertia  ;  a  distended  bladder  or  rectum  tends 
to  inhibit  normal  ut(Tine  contractions.  The  retention  of  secundines  or 
of  blood-clots  may  prevent  full  uterine  retraction  and  the  secure  ligation 
of  its  vessels.  New  growths  in  the  uterus  may  have  a  like  effc»ct.  Pro- 
found auflpsthesia  continued  for  a  long  time  tends  to  more  or  less  com- 
plete atony  of  the  uterus.  Certain  constitutional  diseases  predispose  to 
this  accident,  as  nephritis,  extreme  aniemia,  and  haemophilia.     Hemor- 
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of  one  hand  well  back  into  the  postii^rior  eiil-<Ie-sac  of  the  vagina,  whib 
the  external  Itaml,  grasping  thr  i'undui^  thmiigli  ilie  ab^iominiJ  iraJl, 
tnaked  cotmter-pn^as^ure.  The  utenm  is  tlius  tsirungly  anteflextMl  Some- 
tinier?^  instead  of  this,  tiie  uterus  amy  becrowdcil  down  with  one  or  both 
hands  on  the  abdomen  and  compressjed  against  one  iliac  tbssa. 


^ 
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Compression  of  the  abdominal  aorta  as  a  temporary  means  of  con* 
trolling  this  form  of  hemorrhage  ha.s  long  been  practLsed,  lu  p<^ 
virtue  lies  in  the  fact  that  it  can  easily  and  qnickly  be  applied^  ami  it 
often  enables  the  physician  to  gain  time  for  otiier  prut*eilures. 

While  the  physician  is  thus  eiigagtxl  in  seeking  to  ^^timulatt<  uleriiH' 
contraction,  he  may  direct  the  nninse  or  ay-si^vtant  in  the  use  of  otiier  mtfl^ 
ures*  A  full  dose  of  ergot  by  the  month,  or  better,  hypodermitnllyp 
because  more  quickly  absorbed,  should  be  given.  In  tlie  present!  tf 
exhaustion,  stimulation  will  be  demanded:  thirty  drops  to  one  ihaciio 
of  sulphuric  ether,  one-fifteenth  to  one-tweutieth  grain  of  strj'^chniHt^,  ">f 
several  drachrag  of  Imindy  should  Im  administered  hypodermicallv'* 
The  child  should  at  once  be  put  to  the  breast,  as  nuPsing  provoki* 
uterine  contractions* 

Even  in  the  time  of  Hipp<xTates  we  find  mention  of  the  employnncot 
of  various  irritating  chemical  solutions  and  mtx^hauical  &ub^tan^*si^  tbe 
cavity  of  the  uterus  for  the  purpose  of  exciting  uterine  contnietiimi?  flnti 
the  arrest  of  bleeding.  The  introducHon  of  ice  into  the  utcnKS  ^'^1''* 
not  now  nse<l  as  much  a^  formerly,  may  be  permitted,  in  the  iilwnn'of 
other  measures.  A  lump  of  ice  the  nize  of  an  ef^g  is  carrtL^^l  to^b* 
fundus  of  the  uterus,  and  held  in  jiosition  till  contniction  fK^ur;*.  llf 
application  of  acetic  acid,  lemon  juice,  or  alcrjhol  in  the  nteriui*  cavltn^ 
a  powerful  excito-motor.  Either  of  tJicse  agents  may  In-  ulili/^1  ^' 
satnniting  a  piece  of  sterile  gauze  with  it  and  j>assing  the  ^um  ^^^^ 
the  uterus, 

Penrose  for  many  years  advocate  the  employment  of  vinegar  for  the 
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contn)l  of  post-partal  hemorrhage  in  the  following  manner :  A  clean 
piece  of  lint  or  gauze  is  saturated  with  vinegar^  carried  to  the  fundus  of 
the  uterus,  and  squeezed  dry,  the  fluid  running  down  over  the  walls 
of  the  uterus.  A  single  application  will  often  be  followed  by  vigorous 
uterine  contractions.  If  necessary,  the  process  may  be  repeated  two  or 
three  times.  A  lemon  with  the  rind  carefully  pared  o£F,  and  with 
numerous  deep  longitudinal  slits  to  allow  the  escape  of  the  juice,  has 
been  used  in  the  same  manner.  A  grave  objection  to  these  measures 
is  the  risk  of  infecting  the  uterus. 

Barnes  recommends  in  extreme  oases  intra-uterine  injections  of  a  solur 
tion  of  perchloride  of  iron.  This  procedure  cannot  be  condemned  too 
strongly.  Not  only  is  the  woman  exposed  to  the  danger  of  j)ulmonaiy 
embolism,  but  a  mealy  mass  of  bloo<l-clots  is  left  in  the  uterus,  which 
may  serve  as  a  nidus  for  the  growth  of  putrefactive  and  pathogenic 
bacteria. 

The  intra-uterine  injection  of  hot  sterilized  water  has  recently  come 
to  be  reganled  as  one  of  the  most  reliable  means  for  the  control  of 
post-partal  hemorrhage.  In  many  of  the  Continental  hospitals,  and 
very  largely  in  America,  this  method  has  become  the  routine  treatment 
for  uterine  hemorrhage.  The  external  genitals  should  be  well  smeared 
with  carbolized  vaseline  or  olive  oil,  to  relieve  pain  from  contact  of  the 
hot  water  with  the  skin.  After  removing  the  placenta  and  all  clots 
from  the  uterus  and  vagina,  a  long  douche-tube,  preferably  of  glass  and 
with  openings  only  at  the  extreme  end,  is  carried  to  the  fundus.  Several 
gallons  of  water  are  injected  at  a  temperature  of  48°  C.  (120°  F.),  or 
as  hot  as  can  be  borne.  The  temj)erature  of  the  water  should  not  exceed 
125°  F.,  lest  the  uterine  muscle  be  paralyzed.  Neither  should  it  be  below 
115°  F.,  as  merely  lukewarm  water  favors  hemorrhage.  The  tempera- 
ture should  be  determined  accurately  by  a  bath  thermometer.  Either  a 
fountain  or  a  Davidson  syringe  may  be  used,  preferably  the  former. 

If  the  hemorrhage  is  not  checked  by  this  means,  the  injection  should 
at  once  be  repeated,  after  adding  to  the  sterilized  water  enough  pure 
acetic  acid  to  make  a  3  i)er  cent,  solution,  4  fluidounces  to  the  gallon. 
This  is  aseptic  and  is  free  from  the  dangers  of  vinegar  or  of  the  iron 
solutions.     Its  action  is  usually  immediate  and  permanent. 

Simple  measures  failing,  the  uterus  should  be  tamponed  with  8tri{)s 
of  aseptic  gauze ;  this  procedure,  if  projwrly  carried  out,  will  control 
a  hemorrhage  wiiich  resists  all  other  measures.  The  methcnl  is  as  fol- 
lows :  Three  strips  of  plain  sterilizefj  gauze  are  cut,  each  three  inches 
wide  and  about  ten  feet  in  length.  The  patient  lies  on  her  back  across 
the  bed,  each  thigh  being  supported  by  an  assistant,  and  a  vaginal  douche 
of  sterilized  waiter  is  first  given.  The  uterus  is  then  irrigated.  Each 
lip  of  the  cervix  is  seized  with  vulsellum  forceps  or  a  tenaculinn  and 
drawn  down  toward  the  vulva.  An  assistant  holds  the  tenacula.  The 
operator  now  makes  pressure  on  the  fundus  of  the  uterus  with  one  hand, 
while  with  the  other  he  grasps  one  end  of  a  strip  of  gauze  in  a  long 
uterine  dressing- forceps  and  carries  it  to  the  fundus  of  the  uterus.  Suc- 
cessive layers  of  gauze  are  now  deposited  one  on  the  other  with  moderate 
firmness  until  the  uterus  is  completely  fille<l.  The  ends  of  the  gauze 
may  be  left  projecting  into  the  vagina,  in  which  a  little  gauze  may  be 
loosely  placed.     If  strict  antiseptic  precautions  have  been  observed,  the 
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tampon  may  safely  be  left  in  the  uterus  twenty-four  hoiin?,  Rent^wdl 
of  the  tampon  is  \er>'  seldom  required.  The  eflieacy  of  the  uterine 
tamponade  may  still  further  be  increased  by  saturating  the  gauze  with  a 
Btrong  alum  solution. 

One  of  the  moi?t  effectual  measures  for  promoting  energetic  ntenne 
contmctions  h  iaradiziition  of  the  uterus.  An  electrotle  may  be  applied 
upon  the  abdomen  over  each  t^ideuf  the  uterus  or  one  upon  the  alKJonjen 
over  the  uterus,  and  the  other  over  the  upfier  sacral  region. 

Treatment  of  Acute  AnaBmia,  The  principal  measures  available  for 
r^torin^  the  volume  of  the  circulatory  tlow  are  tnin&fusionj  anto-trans- 
fusion,  subcutaneous,  snbmanimary,  and  intravenous  injections  of  the 
normal  salt  solution,  and  rectiil  injctrtions  of  tills  solution. 

TninsfusioUjOr  the  intnxliietion  of  hkwKl  from  one  j>criion  directly  into 
the  venous  circulation  of  the  patient,  is  a  method  formerly  much  in 
vogue,  but  now  no  longer  practise. 

Auto- transfusion  eonsi^^ts  in  forcing  the  blood  from  the  extremities 
into  the  trunk  and  brain,  and  retaining  it  there  by  bandaging  the  extremi- 
ties. At!  E.^raarch  bandage  may  be  applied  to  one  arm,  beginning  at  the 
fingers^  and  one  to  the  opposite  leg  and  tliigh,  beginning  at  the  toes. 
Only  two  extremities  should  be  constricted  at  once.  These  bandage^* 
may  be  left  on  twenty  minutes  to  half  an  hour,  and  before  their  removal 
the  opposite  leg  and  arm  fihould  be  bound  in  the  same  manner.  By  thus 
alternating  the  constriction,  the  danger  of  thrombosis  and  emlxklism  is 
diminisheti 

The  use  of  the  normal  saline  solution,  introduced  into  tlie  eircu* 
lation  either  s nbcuta neons ly,  directly  into  the  veins,  or  by  high  rectal 
enemata,  is  the  means  now  most  genemlly  relied  upon.  The  normal 
saline  solution  cnnsist^s  of  a  solution  of  sodium  chloride  of  the  strength 
of  seven-tenths  of  I  per  cent,  in  sterilized  water;  be^fore  using,  it  should 
be  raised  to  a  tein[ierature  of  37,5°  C.  (98"^  to  100°  F,),  and  filtered 
through  absorbent  cotton.  This  solution  may  be  prepared  with  sufficient 
accuracy  by  adding  a  teaspoon ful  of  salt  to  a  quart  of  sterilized  water. 
Subcutaneous  injections  may  be  made  with  Mimchraeyer^s  apparatus,  or 
in  the  absence  of  this  by  means  of  an  aspirating  needle  attached  t^^  a 
rubber  tube  having  a  funnel^  fountain  syringe,  or  a  rubber  bag  at  the 
other  end.  From  one  to  tliree  pint*^  of  fluid  may  be  used*  These  injec- 
tions may  be  made  beneath  the  skin  of  tlie  abdomen,  thigh,  or  back^ 
or  better,  behind  the  mammary  gland.  High  rectal  enema ta  of  the 
same  solution  may  be  given  at  frequent  intervals  and  in  as  lai^  quan- 
tities as  can  be  retained.  The  patient  should  also  be  eneouni^pd  to 
drink  fret^ly  of  water,  yet  g«tomach  ab^^orption  is  usually  In  abeyance* 

Intravenous  injections  of  the  normal  s^ilt  so  hit  ion  are  ^^[iveu  in  the 
following  manner:  A  funnel  holding-  a  ffuart,  to  which  is  attacfu^d  a 
rubber  tube  terminating  in  a  fine  pointed  gla*^9  tip  or  a  metal  (taurdu, 
is  filled  with  the  previously  prepared  salt  solution,  which  must  be  abso- 
lutely sterile  and  free  from  meclianical  jMrticlcs*  The  temjierature  of 
the  solution  should  be  about  37,5°  C.  (100''  F.).  The  integument  i^ver 
the  median  basilie  vein  is  novv  carefully  disinfected^  and  the  vein  made 
prominent  by  a  snug  bandage  applied  about  the  arm  l>elow  the  slionkler. 
An  incision  one  inch  in  length  is  made  parallel  with  and  at  one  side  of 
the  median  basilic  vein.     The  vein  is  noNV  freed  from  its  attachment  for 
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a  distanoe  of  half  an  inch  with  the  handle  of  the  scalpel.  An  aneurism 
needle  threade<i  with  a  doable  silk  ligature  is  introduced  beneath  the 
vein,  the  ligature  cut,  and  the  aneurism  needle  removed.  One  of  the 
ligatures  is  drawn  into  the  lower  angle  of  the  wound^  the  vessel  ligated, 
and  the  ends  of  the  ligature  cut  away.  The  constricting  bandage  above 
the  field  of  operation  may  be  removed.  The  second  ligature  is  drawn 
upward  toward  the  upper  angle  of  the  wound  and  one  knot  loosely 
taken.  Having  the  canula  or  small  glass  tip  now  close  at  hand,  with  a 
gentle  stream  running,  the  vein  is  picked  up  with  a  pair  of  dissecting 
forceps,  and  an  oblique  upward  slit  made  with  the  sciasors,  care  being 
taken  not  to  cut  through  the  entire  calibre  of  the  vessel.  The  canula  is 
quickly  introduced  into  the  vein,  the  water  running  gently  all  the  while, 
and  is  retained  in  position  by  drawing  snugly  the  single  knot  of  the 
ligature.  The  amount  of  solution  introduced  will  vary  from  one  to  three 
pints,  dependent  upon  the  condition  of  the  patient.  The  height  at  which 
the  glass  funnel  is  held  will  determine  the  force  of  the  stream;  usually 
three  feet  above  the  patient^s  body  will  be  sufficient  When  enough 
fluid  has  been  introduced,  as  indicated  by  the  radial  pulse,  the  canula 
should  be  withdrawn,  the  ligature  quickly  tightened,  a  second  knot  taken, 
and  the  ends  of  the  ligature  cut  away.  The  vein  between  the  ligatures 
should  now  be  completely  divided,  the  skin  incision  closed  by  two  or 
three  sutures,  and  a  dressing  applied. 

Prolonged  irrigation  of  the  bowel  with  the  hot  saline  solution  at  a 
temperature  of  120°  F.  has  recently  been  praised  for  the  treatment  of 
annemia.  A  double-current  canula  is  employed.  As  much  as  fifteen 
gallons  of  the  salt  solution  may  be  used  in  this  manner.  Better  results, 
it  is  claimed,  are  obtained  than  with  subcutaneous  injections. 

Convalescence  from  the  anaemia  resulting  from  severe  post-partal 
hemorrhage  is  slow  and  tedious.  The  patient  should  not  be  allowed  to 
nurse  her  child  nor  to  assume  the  upright  position  for  some  time.  A 
light  but  nutritious  diet  should  be  ordered.  Alcohol  in  the  form  of  light 
wine  or  beer  may  be  advisable.  A  patient  who  has  suffered  from  post- 
partum hemorrhage  should  not  be  allowed  to  sit  up  for  at  least  four 
weeks  after  her  confinement.  The  employment  of  iron  in  some  form,  as 
a  tonic  and  haematiuic,  is  indicated. 

Secondary  Post-Partum  Hemorrhage. 

Hemorrhage  from  the  uterine  cavity  occurring  later  than  six  hours 
after  delivery  is  called  secondary  post-partum  hemorrhage.  Care  must 
be  taken  not  to  mistake  a  profuse  lochial  dischar<ro  for  true  secondary 
hemorrhage.  When  in  a  given  case  hleedinir  occurs  after  the  third  day 
in  any  considerable  quantity,  a  careful  examination  should  at  once  be 
made,  since  the  i)ro|)er  treatment  to  he  adopted  depends  entirely  upon 
an  accurate  determination  of  the  cause  of  the  hemorrhage. 

The  causes  of  secondary  hemorrhajrc,  arranjrcd  as  nearly  as  possible  in 
the  order  of  their  relative  import^mce,  are  as  follows  :  Retention  of  por- 
tions of  placenta  and  menihnmes  ;  clots  in  the  uterine  cavity  ;  irregular 
and  inefficient  uterine  contractions  ;  displacements  of  the  uterus  ;  dis- 
jodgement  of  thrombi  from  the  uterine  sinuses;  uterine*  fibromata  and 
polypi ;  constitutional  causes ;  overdistention  of  the  bladder  or  rectum. 
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By  far  the  m*j**t  frequent  cause  of  liemorrhiigc^  during  the  puerperal 
etate  i,s  retention  within  tlie  uterine  euvity  of  fragments  of  the  piaeenta 
or  membranes.  This  retention  may  be  due  to  the  earelegsoess  of  the 
obiitetrimn,  particularly  in  the  conduet  of  the  third  stage  of  labor,  or 
ill  the  examinutian  of  the  pkeenla.  Often  it  is  due  to  eatised  entirely 
beyond  his  eontnil,  sneli  as  adherent  placenta,  in  which  it  is  impoB^^ible 
to  remove  all  jrlacental  tif^j^ue,  or  to  placenta  sneeentiiriala  or  spuria.  So 
0omnif>nly  m  secondary  hemorrhage  attributai)Ie  to  retained  seeundiDes 
that,  in  all  c?ai=!ps  in  which  profuj^e  hemorrhage  occurs  after  the  third  day 
folhnving  confinement,  the  obstetrician  is  justified  in  exploring  the  mterior 
of  the  uterus  at  onne,  with  fall  eon  fide  nee  that  the  en  use  of  the  hemor- 
rhage will  be  found.  To  properly  carry  out  the  examination  the  patient 
sljonld  be  anoesthcti^ed.  The  cavity  of  tlie  uterus  may  now  he  explored 
and  fragnients  of  placenta,  meuibnines,  or  clots  removed.  The  fintrer 
or  J  better,  the  blunt  curette  may  Ijc  used*  The  iuterinr  of  the  uterus 
should  be  irrigated  thoroughly  with  a  hot  weak  antiseptic  stihition, 
as  a  2  per  cent,  solution  of  creolin  or  a  5  per  cent,  solution  of  boric 
acid.  If  the  hemorrhage  jM^rsi^ts,  the  curage  or  curettage  must  He 
repeated. 

Clotft  in  the  uterine  cjivity  may  give  rise  to  hemorrha<3fe  if  they  are 
of  suffit^ient  size  to  interfere  with  the  firm  contmctlon  of  that  organ* 
Irregular  ami  ineffieient  contra<*tioTi  of  the  uterus  favors  the  formation  of 
these  elots;  rarely  does  it  become  necessary  to  remove  them.  "While  their 
expulsion  nitiy  be  attended  with  a  gush  of  blood,  the  bleeding  ceases 
as  soon  as  the  uterus  is  empty. 

Normally  after  labor  the  uterus  is  io  a  pasition  of  marked  antever^ 
SI  on.  It  may,  bowever,  from  variuus  causes,  become  displaced  backward 
or  upwartl.  The  cause  of  tliis  eondiliou  may  be  an  improperly  applied 
abdominal  bandage  or  pad^  or  the  nn*hie  presi^ure  of  a  greatly  distended 
rectum  or  bladder.  The  result  of  such  displacements  is  flexion  of  the 
uterine  cauul,  with  consequent  aix-umulation  of  blood  and  lochia  above 
the  seat  t)f  flexion.  The  bleeding  fron^  this  cause  is  more  apt  to  be  a 
per&iistent  outing  than  a  free  hemorrhage*  The  treatment  consists  in 
removing  the  cause  and  in  irrigating  the  uterine  cavity  with  hot  steril- 
ize d  water. 

Uemurrliagc  due  to  displacement  of  thrombi  in  the  uterine  Binuses  may 
rarely  occur.  If,  after  exfiloring  the  cavity  of  the  uterus  for  elot8  or 
retained  secnndlnes,  nothing  is  found  to  account  for  the  hemorrhage^  the 
possibility  of  dislodgeraent  of  thrombi  should  be  suspected,  and  the  bleed- 
m%  contn>llefl  by  packing  the  uterus  with  strips  of  iodoform  gauze. 

Uterine  fibromata  ana  polypi  may  occasion  secondary  hemorrhage; 
their  |»resence  is  recognized  by  a  bimanual  examination  and  by  the 
»otiud  passed  into  the  uterus.  The  Weeding  from  a  submucous  fibroid 
can  usually  be  controlled  bv  sfMall  doses  of  ergot,  opium,  the  hteal  appli- 
cation of  ice  J  or  hot  vaginal  doucbes.  The  cause  of  the  hemorrhage  mar 
be  a  small  jiedunculated  polypus ;  such  a  jrrowth  may  easily  be  removed 
by  torsion  or  the  wire  ^niseur.  The  full  discussion  of  this  subject 
belong^  more  properly  to  the  gyneeologist. 

Malignant  disease  of  the  neck  or  body  of  the  uterus  may  verv*  i^relv 
be  the  cause  of  hemorrhage  in  the  piier[>erium»  In  &ueh  cases  hot 
vaginal  douches  may  suffice  for  the  time- 
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It  must  not  be  forgotten  that  a  puerperal  hemorrhage  may  be  due  to 
inversion  of  the  uterus. 

Various  constitutional  conditions  and  diseases  may  favor  hemorrhage 
during  the  puerperal  state.  Sudden  and  profound  mental  shock,  a 
debilitated  condition  of  the  system,  as  that  dependent  upon  advanced 
syphilitic  or  tubercular  disease,  some  of  the  acute  infectious  diseases,  as 
scarlatina,  diphtheria,  and  malarial  poisoning,  and  finolly,  the  influence 
of  causes  inaucin^  uterine  congestion,  such  as  sudden  chilling  of  the 
surface  of  the  bo^,  too  early  assumption  of  the  upright  position  after 
delivery,  etc.,  sometimes  give  rise  to  uterine  hemorrhage  during  conva- 
lescence from  labor. 

A  distended  bladder  or  rectum  after  labor  is  liable  to  be  attended 
with  uterine  hemorrhage,  since  by  its  reflex  effect  it  inhibits  uterine 
contractions. 


CHAPTER   XXIII. 


ECLAMPSIA. 

DeAnition.  By  the  terras  eclampsia^  puerperal  eclampsia,  and  puerperal 
convulsions  is  iiieantj  in  mo  J  em  metlicine,  an  acut«,  morbid  coitdiiion, 
making  its  advent  duriug  pregnancy,  labor,  or  the  puerperal  state,  which 
is  characterized  by  a  series  of  tonic  and  clonic  convulsions,  affecting  first 
the  valuntary  and  then  the  involuntary  muscles^  aecomjmnied  by  oom- 
plete  loss  of  <xjasciousness,  and  ending  in  coma  or  sleep.  The  disease 
may  eventuate  in  death  or  reajvery  (Char  pen  tier). 

Freiiiiency-  Eciampsia  is  most  frequent  in  the  later  months  of  preg- 
nancy ^  less  frequent  in  labor,  and  least  frequent  in  the  puerperium.  Its 
occurrence  is  given  by  various  authnrities  as  1  in  500  pregnancies;  1  in 
250  to  300;  Tin  350  to  500— a  range  of  0-2  to  0.4  per  cent.  It  is 
said  that  the  complication  appears  in  1  per  cent,  of  all  cases  of  album!* 
nuria  of  pregnancy.  Scliauta  places  it  at  0,25  per  cent,  of  all  pr^nancles. 

Symptomatology.  Symptoms  of  eclampsia  may  L»e  classified  as  (hose  of 
the  proilromal  period,  or  pre-eclamptic  state,  and  those  of  the  attack.  In 
the  latter,  moreover,  there  are  three'stages:  (1)  invasion;  (2)  tonic  and 
clonic  convulsions;  (3)  coma/' 

Prodromal  Period,  or  Phr-eclamptic  State,  These  symptoms 
are  of  great  importance,  for  to  the  experienced  they  are  a  certain  sign  of 
an  impending  attack.  As  in  epilepsy,  a  well-defined  aura  may  give  the 
wa rn  i  iig.  Fo  1  i < » w  i  ii g  it,  or  occ u r ri  n g  w i  tho ut  it,  there  may  be  1 1 cailach e, 
tinnitus  an  Hum,  visceral  disturbances,  such  as  dis^ziness,  amblyopia,  amau- 
rosis, epigastric  pain,  digestive  and  nervous  disturbances,  and  a  feeling 
of  general  debility*  These  occur  with  a  fair  degree  of  constancy  in  aliout 
one-fourth  of  all  cases  of  eclampsia.  Less  often  symptoms  of  involve- 
ment of  the  brain  occur,  somnnlenre,  stupor  or  insomnia,  vertigo,  vomit- 
ing, mental  excitement,  or  dcsporidency.  All  of  tbem  may  subside,  in 
which  ease  appetite  returns,  perspiration  and  diuresis  become  more 
abundant,  and  the  patient  falls  into  rof resin iig  sleep.  Usually  the  i^ue 
is  not  so  hafipy,  and  the  premonitory  signs,  or  pre-eclamptic  state,  after 
having  existed  for  hours  or  days,  give  way  to  tliose  of  tlie 

Stage  of  Invasion.  The  eyes  stare,  tlie  lids  t\vitt*h  convulsively, 
and  the  pupils,  at  fii^t  contracted  to  a  pin-point,  dilate  widely.  Diiriug 
the  attack  they  arc  totally  insensible  to  light,  I'he  face  becomes  cyanotic, 
and  tlie  muscles  about  the  ahe  of  the  nose  and  the  mouth  jerk  rapidly 
and  convulsively.  The  mouth  is  dniwn  to  one  sidcj  the  head  rotates, 
and  tlie  eyeballs  are  rolled  up.     This  gives  way  to  the 

SrAOK  OP  To Nin  and  Olomc  Convuusionh,  The  movements,  in 
the  beginning  confined  tn  tlie  head,  extend  to  the  neck,  trunk,  and 
extremities,  rarely,  liowever,  passing  tn  the  legs.  The  neck  is  bent 
backward  and  fixed  finally  with  the  back  in  an  opisthotonic  curve* 
The  arms  are  extcuded  and  rigid,  the  hands  closed,  with  the  thumbs  in 
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the  palms,  and  the  knees  flexed  on  the  abdomen.  The  tonic  convulsions 
involve  the  respiratory  muscles,  including  the  diaphragm.  During  the 
height  of  the  paroxysm  there  may  be  one  or  two  spasmodic  respirations, 
although  the  chest  muscles  are  strongly  contracted.  The  tongue  is  par- 
tially protruded,  and,  beine  often  bitten,  the  frothy  saliva  is  tinged  with 
red.  Loss  of  sensation  and  consciousness  is  complete.  Tonic  convulsions 
last  from  ten  to  twenty  seconds,  and  are  succeeded  by  clonic  spasms. 

As  in  the  early  part  of  the  attack,  the  clonic  convulsions  begin  in  the 
face,  which  is  horribly  distorted,  and  extend  over  the  body.  Respira- 
tion becomes  irregular  and  noisy.  The  jaws  open  and  close  rapidly,  and 
the  tongue  may  again  be  bitten.  As  a  rule,  the  body  retains  its  previous 
position,  but  it  may  become  necessary  to  hold  the  patient  in  bed.  Toward 
the  close  of  the  attack  respiration  becomes  full,  labored,  and  stertorous. 
After  one  or  two  minutes  the  patient  passes  into  the 

Stage  of  Coma.  This  period  lasts  about  half  an  hour.  During  its 
continuance  consciousness  and  sensation  slowly  return.  If  recovery  is 
to  take  place,  the  woman  falls  into  a  deep  sleep,  and  wakes  to  ask  con- 
fosedly  what  has  happened.  This  uuconsciousness  has  led  mothers  to 
deny  their  offspring  born  during  eclampsia. 

It  is  an  exceptional  occurrence  for  one  attack  only  to  occur.  The  first 
is  usually  followed  at  varying  intervals  by  others.  In  case  the  seizures 
are  uncontrollable  and  death  is  to  ensue,  the  temperature  rises  progres- 
sively to  104°  F.  or  more.  The  pulse  is  small,  wiry,  frequeut,  a  semi- 
conscious state  superveues,  and  death  takes  place  during  this  period  or 
in  an  attack  from  pulmonary  onlema,  cerebral  congestion,  hemorrhage,  or 
exhaustion,  or  some  days  later  from  an  intercurrent  puerperal  affection. 

The  Effect  upon  the  Fcetus  and  Labor  is  almost  constant. 
The  former  suffers  decidedly — one  attack  may  be  sufficient  to  kill  it. 
In  twin  pr^nancy  one  or  both  may  die.  The  child  may  survive  several 
attacks.  Winckel  has  observed  a  remarkable  fact,  that,  if  the  foetus  is 
killed  and  pregnancy  not  at  once  interrupted,  the  onset  and  course  of 
labor  may  be  free  from  convulsions. 

Pregnancy  is  apt  to  be  terminated  shortly,  an  accident  easily  under- 
stood in  view  of  the  shock,  nervous  disturbance,  and  uterine  contractions. 
If  the  seizure  occurs  in  labor,  the  pains  are  increased  by  the  general  mus- 
cular excitement,  so  much  so  that  the  child  may  be  born  before  the 
physician  is  freed  from  his  care  of  the  mother. 

The  kidneys  are  involved  in  about  two-thirds  of  the  cases  of  eclampsia. 
In  84  per  cent,  the  urine  contains  albumiu  in  quantity  varying  up  to 
2.5  i^er  cent,  or  more.  Albuminuria,  an  important  i)r(Klrome,  increases 
with  each  attack,  and  decreases  rapidly  after  their  cessation.  It  nsnally 
contains  sugar  and  formed  elements,  red  and  white  corpuscles,  and  casts. 
In  other  words,  symptoms  of  acute  renal  congestion  are  present. 

Etiology.  The  last  word  has  by  no  means  been  spoken  on  this  question, 
but  this  much  may  be  stated  with  positiveness,  that  eclampsia  does  not 
always  depend  on  albuminuria  and  kidney  change,  and,  further,  that 
albuminuria  does  not  constantly  accompany  the  c(»nvulsions.  As  may 
be  supposed,  many  theories  have  been  advanced  to  account  for  the  phe- 
nomena, which,  for  a  clear  understanding  of  the  sul)iect,  must  be  looked 
into  and  appreciated. 

The  theory  of  Frerichs,  that  eclampsia  is  unemic,  and  that  of  Petroff 


538 


PATHOLOGY  OF  LABOR. 


and  Spiegelberg,  that  it  is  due  to  ainmonEeraiaj  have  been  effectually  dis- 
posed of  by  modern  investigators,  who  have  proved  that  there  was  aljso- 
lately  no  retention  of  nitrogenous  products  in  the  important  organs. 
Moreover^  on  recovery  the  amount  of  these  products  excreted  was  not 
excessive— in  fact,  wus  only  equal  to  the  amtmnt  secreted  in  starvation. 
TraubCj  Murck,  and  lio.*enstein  have  held  that  hydroemia  was  the  pre- 
disposing cause  of  eclampsia;  but  there  stands  in  the  way  the  fact  that 
eclampsia  hiis  occurred  where  there  was  no  hydnemiii,  and  in  cases  of 
pregnancy  where  there  were  no  contractions,  the  latter  beinj^  the  oorner- 
stotic  of  the  theory,  since  It  w^as  held  that  the  uterine  contractions  were 
responsible  for  increase  of  aortic  pressure,  Landois  has  claimed  that 
hypenemiaj  [lartieularly  a  venous  stasis  in  the  bmin  between  the  corpora 
quadrigi'miua  and  spinal  coni,  is  likely  to  produce  epileptiform  convul- 
sions, while  Galabin  holds  that  eclampsia  Lnduc  to  anaemia  of  the  cortical 
gray  substance.  Stumpf  pins  his  faith  to  acetone  as  the  exciting  cause, 
since  it  has  been  found  in  the  urine^  and  may  be  present  in  the  exhala- 
tions.    Its  presence  is  not  constant 

Fleischer  and  others  were  led  to  the  l>elief  that  the  cause  of  eclampsia 
was  to  be  found  in  the  exfradive.  materials  present  in  the  urine,  and  that 
when  they  were  retained  in  abnormal  amount  in  the  body,  convulsions 
occurred,  by  the  foil  owning  facts  :  (1)  The  symptoms  of  eclampsia  re?iem- 
ble  those  produced  by  poisonous  material  circulating  in  the  blood;  (2) 
in  ecEampsia  the  amount  of  urine  excreted  is  dimiuislied  (whether  due  to 
compression  of  the  ureters  or  not,  we  cannot  say);  (3)  the  danger  lessens 
and  the  tendency  to  convulsion  dimintsEies  from  the  moment  the  amount 
of  urine  passed  in  twenty-four  hours  is  markedly  increased.  This  is 
the  theory  of  (oxrEmki^  which  lias  been  ably  supported  by  Boucliard  in 
his  experiments  upon  animals.  His  statement  is  that  eclampsia  is  an 
intoxication  closely  resembling  ureemia  (the  latter  word  being  used  in 
its  broadest  sense),  **  to  which,  in  unequal  portions^  all  I  he  poisons  intro- 
duced normally  into  the  organism,  or  found  therein  physiologically,  con- 
tri b n te  w he n  the  q nan t i ty  o f  poison  f o rm e<I  or  i n t rod u ced  in  t  w en ty-f o 1 1 r 
hours  can  no  longer  be  eliminated  in  the  same  time  by  the  kidupys,  which 
have  become  scarcely  sufficiently  permeable/'  (The  reader  is  referred 
for  further  elaboration  of  the  thcorv  to  Bonchard's  ^*  Auto-intoxication," 
ChafiterXV.). 

SclitnorP  ascribes  eclampsia  to  an  intoxication  by  coagulation,  pro- 
ducing ferments,  which  feraients  originate  in  the  placenta* 

Schmorl  gives  the  following  reixsons  for  this  conclusion  ; 

1,  The  clogging  of  the  vessels,  reported  by  himself,  Klebs,  and 
Lubarsf^h,  which  is  undoubtedly  of  primary  origin,  is  Ifkc  thnse  throm- 
boses which  we  observe  in  man  and  animals  when  coagulation-producing 
ferments  arc  intrntluced  into  the  blood. 

2,  Klebs'  opinion  that  the  coagiilalion^ferments  are  produced  by  the 
destruction  of  the  emboli u  liver  cells  is  wrong. 

3,  According  to  Schmorl' s,  Lnbarsf^h's,  and  Jung^s  investigations, 
placenta-cells  pass  into  the  b!o(»d  regularly,  which  cellS|  as  expi^rimpnts 
on  animals  show,  have  a  tendency  to  provoke  coagulation^  at  least  when 
present  in  large  number* 
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Schmorl/  in  another  place^  ascribes  an  important  role  to  this  throm- 
bosis of  the  bloody  stating  that  the  thrombosis  may  be  embolic  in  origin, 
but  most  often  is  primary. 

In  still  another  placc^  he  states  that  the  parenchymatous  cells  entering 
the  circulation  interfere  with  the  chemical  composition  of  the  blood.  .  .  . 
That  in  eclampsia  coagulation  of  the  blood  occurs  owing  to  parenchyma- 
tous embolism.  He  claims  to  be  able  to  demonstrate  in  most  cases  of 
eclampsia  the  presence  of  thrombi  in  the  arteries,  and  more  especially  in 
the  veins.  According  to  SchmorFs  opinion,  a  toxic  substance  contained 
in  the  blood  is  responsible  for  eclampsia;  experiment  has  shown  that 
dying  cells  produce  a  ferment  which  coagulates  blood,  but  he  thinks 
that  our  knowledge  about  the  metabolic  process  in  the  placenta  is  not 
enough  to  place  the  origin  of  this  ferment  in  this  organ. 

Lubarsch'  cannot  accept  SchmorFs  opinion  that  the  role  of  the  liver 
cells  in  eclampsia  is  secondary.  .  .  .  From  experiments  and  obser- 
vations he  believes  that,  owing  to  the  penetration  of  liver  cells  into  the 
blood  current,  a  coagulation-producing  ferment  is  produced.  Lubarsch 
agrees  with  Schmorl  that  in  some  cases  of  eclampsia  the  thrombi  are  of 
primary  origin,  entirely  independent  of  the  liver  cells.  He  nevertheless 
sees  in  the  liver  cells  the  factor  for  the  production  of  coagulation  and 
thrombosis  with  all  its  consequences.  He  believes  the  liver-cell  embol- 
ism plays  an  im)>ortant  part  in  eclampsia,  and  that  attacks  due  to  liver- 
cell  embolism  will  expose  the  organism  to  the  formation  of  more  thrombi 
and  iufarc.tions.  He  further  believes  that  embolisms  due  to  cells  are  not 
the  cause  of  diseases  combined  with  convulsions,  but  that  they  are  the 
consequence  of  the  convulsions. 

According  to  Lubarsch*  the  liver-cell  embolism  is  either  of  a  traumatic 
nature  or  due  to  toxic  infection,  and  appears  to  take  place  in  all  regions 
where,  owing  to  the  i)rcsence  of  necroses  and  hemorrhages  of  the  liver, 
the  tissues  are  subjected  to  increased  pressure. 

Volhard,*  F.,  observed  that  the  urine  passed  after  an  eclamptic  attack 
was  increased  in  toxicity,  was  imbued  witii  specific  properties,  producing 
during  life  thrombosis  wlien  injected  into  the  veins.  This  confirms 
SchmorFs  statement  that  eclanipsiii  is  an  auto-intoxication  produced  by  a 
coagulation-producing  poison.  This  substance,  according  to  Yolhard, 
does  not  injure  the  epithelium  of  the  kidneys  directly,  but  indirectly  by 
closing  the  nutritive  vessels. 

Ijudwig  and  Savor*  consider  eclampsia  as  a  process  due  to  auto-intoxi- 
cation by  a  ferment  which  is  the  product  of  metabolic  processes,  and 
masked  in  the  organism  during  pregnancy,  owing  to  the  derangements  in 
the  metabolic  processes.  The  action  of  the  ferment  is  expressed  by  the 
symptoms  of  eclampsia.  The  removal  of  the  ferment  by  the  kidneys 
takes  place  after  the  convulsion.  Whether  this  ferment  is  due  to  tne 
lesions  in  the  liver,  or  presents  a  connective  link  in  the  synthesis  of 
urine,  further  investigation  alone  can  determine. 

>  Path.  anAtomlflche  Untcrsnohiinjfen  U her  puerperal  Eclampsie     Ijefpzip,  1893. 

*  Pnthnliigliiche  anatomitfchu  Bcfuiide  bei  Eklampeie.  Trans,  of  the  German  Gynecol.  Soc,  Leip- 
sIr.  1K<)I.  p.  179. 

»  Ziir  I^hre  von  der  Parenchym.  Embol.    Fortsoh.  d.  Med.,  1S03.  vnl.  xi.  p.  806. 

*  IMe puerperal  Rklam|)Hie.    Lnhawh  u.  O-ternHV.  1^9H.  vol.  i.  p  iJO. 

*  Rxperimental  und  kniiscbe  Studieu  ziir  Paihogouese  der  Eklampsic.  Monatsch.  f.  Geb.  u.  Gyn.. 
1897.  B.!.  v..  H.  V. 

*  Experiment  Stndlen  zur  Pathogeucse  dcr  Eklampsic.  Monatsch.  f.  Gcburu.  u.  Gynaekol.,  1896, 
Bd.  I..  H.  v..  p  447. 


540 


PATHOLOGY  OF  LA  BOB, 


This  is  where  we  stand  to-day  ia  regard  to  the  etiology  of  eckiiif 
As  to  the  nature  of  the  poisoiig,  we  are  much  in  doubt,  eveo  if  we  j 
all  of  Bouchtird's  atatemeuts,  Aoconling  to  his  experiments,  urea  oo0trif 
uted  oiie-eightli  of  the  total  toxicity  of  eliminated  urinary  products,  cola 
ing  matter.^^  and  other  substances  fixed  by  char^ioal  (leucio,  tyrotiin,  etc], 
two-tifths,  the  remainder  being  made  up  of  mineral  salfe^  chiefly  of  puta^ 
eium.  Since  these  statements  are  based  on  animal  experimentation  (other 
than  human),  they  are  to  some  extent  unreliable*  This  short  review  of 
the  tlieory  of  toxieraia  expfains  the  reason  for  the  existence  of  many  uf 
the  exciting  and  predisposing  causes  of  eclampsia — e,  g.,  any  interference 
with  the  permeability  of  the  renal  filter. 

Predisposing  Causes  may  he  classed  under  three  headingB:  (1)  All 
chronic  and  uonte  forms  of  kidney  disease,  all  nephritis,  old  and  reoent 
inftammutory  chaoges^  the  recent  **  kidney*'  of  pregnancy,  which  result 
in  failure  of  elimination,  hydrieraia,  albuminuria,  and  cedema,  (2) 
Long-continued  and  marked  retention  of  urinej  particularly  that  pro- 
duced by  pressure  on  the  ureters*  This  pressure  may  be  exert €?d  by  (a) 
an  abnormally  enlarged  uterus,  as  in  twin  pregnancy;  hydramQios,  etc-; 
(6)  small  pelves;  (e)  large  foetus  or  foetal  head.  In  proof  of  this  cause 
stand  the  striking  figures  of  the  occurrence  of  eclampsia  in  11  per  cent- 
of  multiple  as  against  the  1.1  per  t«nt.  of  single  pregnancies,  (3)  Very 
young  or  very  old  firimipane  are  particularly  prone  to  attack  on  accnunt 
of  tlieir  rigid  muscles  and  the  lack  of  room  in  tlicir  pelvic  and  abdominal 
cavities*  The  proportion  of  eclamptic  primipara*  to  multipara  is  thrt?e 
to  one  (Schauta,) 

ExciUag  CauseSi  acting  in  the  presence  of  predis petition,  may  lie  in  (1) 
sudden,  partial,  or  complete  suppression  of  urine;  (2)  constipation; 
(3)  painful  uterine  contractions,  an  unyielding  external  os  or  introitaf 
vaginae  in  pri  mi  parse;  (4)  prolonged  and  exhansLing  efforts  at  expulsion  • 
(6)  profound  emt»tion*  The  eclamptic  convulsion  once  established,  the 
slightest  shock,  external  or  internal,  is  sufficient  to  determine  a  jiar-  ' 
oxysra. 

The  Pathology  of  tlic  condition  is,  as  may  readily  he  imagined,  more 
than  obscure.  Post  mortem  the  dianges  are  an  anaemia  of  the  orgiins 
generally,  a  congestion  of  the  cerebral  cort ex ^  occasional  slight  hepatic 
apoplexies,  and  a  fluid  condition  of  the  blood.  The  chief  changes,  dimin* 
isbed  urinary  toxicity  and  corresponding  increase  in  amounts  of  cirtni* 
la  ting  poisons,  are  rather  to  be  found  intra  vUmn  than  after  death. 

Diagaosis  of  puerperal  eclampsia,  at  first  sight,  appears  in  be  simple, 
but  to  make  a  careless  diagnosis  is  to  invite  a  serious  mistake  sooner  or 
later.  The  mere  concurrence  of  a  convulsive  seizure  with  pregnancy  or 
the  pnerperium  does  not  perm  warrant  the  conclusion  that  it  is  et^lamptic. 
There  are  four  conditions  to  which  the  pregnant  [mrturient  or  the  puer- 
peral woman  is  subject  whicij  may  be  mistaken  for  eclampsia.  They 
are  (1)  epilepsy^  (2)  hysteria,  (3)  apoplexy,  and  (4)  meninj;:^itis. 

Epikpfttf  is  distinguished  l)y  t\m  history  of  furmer  and  repeated  attacks, 
by  the  presence  of  urine,  normal  in  amount,  free  from  albumin  and  casts 
(except  in  intercurrent  nephritis),  by  coma  more  complete,  by  the  absence 
of  oedema  and  of  prodromes,  saving  the  usual  aura.  The  epileptic  falb 
suddenly  with  a  sharp  cry,  HtfHiencai  patients  are  conseiouB,  as  a  rule, 
in  the  attack,  the  muscular  contmetions  are  leas  severe,  there  is  never  m 
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coma.  They  screamy  laugh,  or  cry,  oedema  is  not  present,  and  they  pass 
large  quantities  of  clear,  pale  urine.  Here,  also,  a  history  of  previous 
attacks  may  be  elicited.  Apoplexy  is  rare  in  pregnancy.  It  comes  on 
suddenly  without  prodromata.  Coma  supervenes  early.  Convulsions 
are  absent,  and  paralysis  evident.  Meningitis  is  even  more  rare.  The 
history  will  aid  materially  in  forming  an  opinion.  The  convulsions  are 
local  as  opposed  to  general  in  eclampsia,  and  they  increase  in  severity  by 
easy  stages.     Fever  always  precedes  their  appearance. 

In  all  cases  of  doubt  careful  attention  should  be  paid  to  the  urine,  and 
its  quantity,  and  the  presence  of  albumin,  sugar,  blood,  and  casts  thor- 
oughly investigated.  With  these  aids  to  the  clinical  picture,  the  attend- 
ant should  have  little  difficulty  in  forming  a  correct  opinion. 

Ftognosis.  Puerperal  eclampsia  is  a  most  serious  affection.  Even  at 
tlie  present  day  the  maternal  mortality  is  30  per  cent.,  that  of  the  child 
50  per  cent^  The  pregnant  woman  who  is  suffering  from  decided  symp- 
toms of  toxaemia,  albuminuria,  and  the  quantity  of  whose  urine  is  daily 
diminishing,  is  in  great  danger  of  an  attack.  As  the  albumin  increases 
and  the  quantity  of  water  passed  in  the  twenty-four  hours  diminishes, 
the  danger  becomes  more  imminent.  The  peril  becomes  more  remote  as 
the  converse  takes  place.  Urea,  as  to  amount  excreted,  is  a  better  guide 
in  prognosis,  as  shown  by  Bouchard  and  Davis,  than  albumin.  The 
latter  found  toxic  symptoms  to  diminish  with  its  increase.  The  earlier 
in  pr^s^Dancy  the  seizure  occurs  the  worse  the  prognosis.     Schauta  has 

5 roved  time  and  again  that  all  disturbances,  even  tliose  of  the  kidneys, 
ecline  after  the  death  of  the  child;  consequently  the  sooner  it  dies  in 
repeated  attacks  the  better  the  prognosis.  An  early  occurrence  of  pro- 
fuse sweating  is  an  encouraging  sign.  Prognosis  is  most  unfavorable 
when  the  attacks  occur  in  pregnancy,  when  they  succeed  each  other 
rapidly,  and  become  progressively  more  severe,and  when  they  have  lasted 
for  some  time  before  aid  is  secured.  Chloroform  treatment  has  lessened 
mortality  in  these  cases.     To  sum  up,  prognosis  is  favorable  when — 

1.  The  attacks  are  infrequent  and  mild. 

2.  The  child  dies. 

3.  The  patient  is  conscious  in  the  intervals. 

4.  There  is  a  small  amount  of  albumin. 

5.  A  fall  of  temperature  occurs. 

6.  The  attacks  occur  late  in  labor  or  during  the  pueri>erium. 
Prognosis  is  unfavorable  when  opposite  conditions  prevail.    The  child 

born  of  an  eclamptic  mother  has  a  diminished  vitality,  and  often  dies  in 
the  first  twenty-four  hours. 

The  causes  of  death  in  the  mother  are  exhaustion,  apoplexy  from  forcible 
rupture  of  the  cerebral  vessels,  asphyxia  due  to  spasm  of  the  mupclos  of 
the  glottis  and  of  respiration,  pulmonary  and  cerebral  cedema,  the  result 
of  serous  effusion  from  distended  capillaries,  cerebral  congestion,  of  which 
coma  is  a  symptom,  and  paralysis  of  the  heart.  The  last,  when  it  occurs 
in  the  general  S|)asm,  causes  instant  death.  The  caimea  of  the  chiUPs 
death  are  the  mother's  convulsions  and  the  pressure  exert ckI  by  them, 
asphyxia  from  compression  or  redema  of  the  phu^enta,  or  the  excess  of 
carbon  dioxide  in  the  blowl,  possibly  direct  poisoning  by  the  toxic  mate- 
rials in  the  maternal  circulation. 

Treatment.    Granted  the  contention,  which,  if  not  absolutely  correct^ 
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is  at  least  the  best  theory  of  etiology  we  have  t<Mlaj,  that  eekmpgia  is 
the  result  of  toxiemia,  theo  of  the  two  treatments  of  eclampsia^  pruphy- 
laetic  aud  curative^  the  former  is  by  all  odtU  the  more  ijnpt*rtaDt,  since 
the  seiztire  is  generally  preventable,  TIjIb  is  an  opiuloo  which  iB  shared 
by  many  prominent  American  m  well  as  foreign  obgletriciatia 

(«)  The  Preventive  Treatment.  What  symptom  or  sign,  or 
what  combi  nation  of  By mptomii  or  signs,  is  at  our  disposal  fur  the 
reeognltion  of  tlie  pre-eckmptic  state  in  time  to  prevent  the  sutii4ec|uent 
edaniptic  c-onvLilsioiis? 

The  g^ymptoms  uf  the  state  prec€din*r  ao  eclaraptic  attack  include  a 
rapid  pulse,  at^ompauied  usually  by  high  arterial  teusionj  loss  of  appe- 
tite, giistric  and  iiitL^stinal  disturbauecs,  headache,  lasi^itude  menta)  and 
physical,  a  gradual  or  mpid  diminution  of  all  the  eitcretions,  both  liquid 
aud  solid — in  a  word,  wliat  one  would  expect  to  observe  from  the  iotro- 
duetioQ  or  retention  in  the  blood  of  some  toxic  material. 

Aside  from  the  direct  examination  of  the  blo«>d  itself,  the  conditioti  of 
the  urinary  secretion  offers  us  the  most  ci>nvenient  physical  sign  or  clin- 
ical index  of  this  pre-eclamptic  state.  The  amount  of  urine  pag^  in 
twenty-four  hours  is  not  always  a  reliable  guide  of  kidney  failure.  Albu- 
min ur  la,  as  is  well  known,  may  be  absent  before,  during,  and  even  after 
an  eclamptic  seizure.  The  amount  of  urea  excreted  is  a  far  better  guide, 
as  has  been  shown  by  Bouchard,  of  Paris,  in  the  non-j)regnaat  condition, 
and  recently  by  Dr.  E»  P,  Davis,  of  Philadelphia,  in  pregTiancy;  for 
the  latter  fonud  that  when  urea  fell  to  1.5  per  cent,  stimulation  of  the 
excreting  processes  resulted  in  distinctly  favorable  results  in  all  ca&cs 
in  which  toxic  symptoms  were  previously  pref=ient.  It  is  uot  to  be 
inferred  from  this  that  urea  causes  the  convulsions,  for  large  quantities 
of  urea  may  be  injected  into  rabbits  without  prmlucing  toxic  symptoms. 
Indeed,  Bouchard  fouud  that  bile  had  nine  times  the  toxic  power  of  urea- 
It  is  genQHilly  aeeepted  that  the  diminution  in  the  amount  of  the  ntva 
excreted  indimtcs  kidney  inadet|uaey;  but  it  is  not  always  a  rcdialde 
guide.  There  are  other  substances  in  the  urine  wilh  as  great  or  greater 
poisonous  qualities.  Urea  may  be  found  in  sufiicient  quantity  and  an 
eclamptic  attack  occur.  Bouchard  determined  the  toxicity  of  the  urine 
by  injections  of  the  same  into  the  eirculatiou  of  rabbits*  His  cxjxt!- 
mcnts  show  that  the  normal  healthy  urine  is  toxic  in  the  proj>oriion  of  a 
certain  unit  per  kilo  by  weight  of  the  rabbit.  In  kidney  insufficiency, 
when  some  poison  or  i)i>ison;is  are  retained  in  the  circulation,  tlie  toxic 
properties  of  the  urine  diminish,  and  it  requires  more  of  the  urine  to  the 
kilo  by  weight  of  the  rabbit  to  produce  toxic  symptoms  in  the  an i mat 
This  gives  us  a  delicate  test  for  determining  kidney  inadequacy  in  doubt- 
ful eases.  Bouchard Vs  ex|ierimcuts  further  show  that  in  renal  insufB- 
ciency  the  poisons  retained  in  the  patient's  bloud  arise  fmm^ 

1.  Food,  especially  nitrogenous  food>  as  muscle,  and  food  containing 
tlie  salts  of  potassium. 

2.  Bile. 

3.  Putrefaction  in  the  intestini^s,  and  absorption  of  its  pnNlucts. 

4.  Toxic  materials  constantly  being  produced  by  the  metabolism  of 
all  the  cells  of  the  hndy. 

To  this  last  may  be  added  the  metabolism  of  the  fnptal  tissues^  as  thii 
greatly  increases  the  toxic  material  in  the  mother's  bloody  for,  clinicailly, 
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it  is  a  familiar  fact  that  when  the  foetus  dies  in  uterOy  or  is  delivered  in 
the  case  of  a  living  child,  the  eclamptic  seizures  usually  cease. 

Again,  Winckel  s  observation,  that  in  twin  and  triple  pregnancies 
there  is  a  greater  predisposition  to  eclampsia,  has  been  vcrifiea  by  others. 
Moreover,  the  tendency  to  eclampsia  becomes  greater  proportionately 
with  the  advance  of  gestation  and  the  consequent  increase  of  foetal  metab- 
olism. 

Further,  we  know  that  the  maternal  mortality  diminishes  progressively 
from  the  ante-partum  to  the  post>-partum  states,  namely,  that  it  is  greatest 
when  eclampsia  sets  in  during  pregnancy,  is  less  during  labor,  and  lowest 
of  all  when  the  attack  occurs  for  the  first  time  after  the  birth  of  the  child. 
Thus,  the  mortality  during  eight  years  at  the  Boston  Lying-in  Hospital, 
as  has  been  shown  by  Green,  ^  was :  ante-partum  eclampsia,  maternal 
mortality,  46  per  cent.;  foetal  mortality,  69  per  cent.  Intra-partum 
eclampsia,  maternal  mortality,  25  per  cent.;  foetal  mortality,  25  per 
cent.     Post-partum  eclampsia,  maternal  mortality,  7  per  cent 

Our  present  knowledge  of  the  causation  of  puerperal  eclampsia,  meagre 
though  it  be,  furnishes  us,  if  not  with  the  key  to  the  successful  preventive 
treatment  of  the  condition,  still  with  a  working  hypothesis,  namely,  the 
early  recognition  of  the  pre-eclamptic  state.  To  accomplish  this  some- 
thing more  than  a  perfunctory  monthly  or  bimonthly  examination  of  the 
arine  for  the  presence  of  albumin  is  called  for,  since  non-albuminuric 
eclampsia  occurs  in  from  9  to  1 6  per  cent  of  cases,  and  it  would  appear 
to  be  quite  as  fatal  as  an  eclampsia  accompanied  by  albuminuria,  if  not 
more  so.  Something  more  is  demanded  than  the  late  recognition  of 
renal  insufficiency,  as  it  shows  itself  in  a  marked  diminution  in  the  quan- 
tity of  urine,  specific  gravity  of  the  same,  and  amount  of  urea  excreted. 

When  obstetricians  shall  accustom  themselves  to  watch  their  cases  of 
pregnancy,  not  only  for  the  physical  signs  of  pronounced  renal  inade- 
quacy as  an  index  of  an  approaching  eclamptic  attack,  but  also  for  the 
general  symptoms  of  the  overcharging  of  the  blood  with  toxic  material 
— as  high  arterial  tension,  headache,  gastric  disturbances,  physical  and 
mental  lassitude — and  further  for  failure  of  the  bowels,  liver,  skin,  and 
lungs  properly  to  perform  their  functions,  and  intelligently  treat  the 
same,  then,  and  then  only,  sliall  they  have  done  their  whole  duty  by  their 
patient,  and  done  all  in  their  power  to  correct  the  pre-eclamptic  condition 
and  avert  an  impending  eclampsia. 

The  writer's  line  of  treatment  of  this  pre-eclamptic  state  may  be  formu- 
lated somewhat  in  the  following  manner: 

1.  Reduce  the  amount  of  nit mgenoits  food  to  a  minimum, 

2.  Limit  the  produc^tion  and  absorption  of  toxic  nuiteriala  in  the  intes- 
tines and  tiiisues  of  the  bodij^  avd  assist  in  their  elimination  by  improving 
t/ie  action  of \\)  the  boweU^  (2)  the  kidneys,  (3)  the  liver,  (4)  Uie  skiyi,  aiid 
(5)  the  Inngx. 

3.  If  necessary,  remove  the  source  of  the  fetal  metabolism  and  of  periph- 
eral irrifation  in  the  uterus  by  the  emptying  of  that  organ. 

The  first  indication — reduction  of  the  amount  of  nitrogenous  food  to 
a  minimum — c*an  best  be  fn  Hi  I  led  in  an  exclusive  milk  diet,  to  which,  as 
the  symptoms  subside  pr  disappear,  can  be  added  fish  and  white  meats. 

*  Grwn:  "  Piu»riieral  Krlamp^la:  ExiH*r1i'iir«»  of  th<>  Boston  Lying-in  Hospital  in  the  La^t  Eight 
Yeans"  Ainericiiu  Journal  of  ObttiuinuK,  i^yt,  xxvili.  ls-41. 
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It  18  not  onlj  safer,  but  less  trying  to  the  patient,  to  commence  witti  an 
absolute  milk  diet,  than  to  cotuproiniBe  and  afterward  be  cutnpelled  to 
cut  off  ab  but  the  milk*  For  the  second  indii?atioD — that  of  etimiuatioD 
— an  abundant  supply  of  pure  air  aud  water  must  be  assured.  This 
may  be  assisted  by  moderate  exercise  or  light  calisthenics^  or  massage, 
ID  certaiu  ini^taDces.  For  the  boweU,  the  writer  advocates  daily  doses  oE 
eolocyntli  and  aloes  at  bed  I  i  me  ^  follovTed  by  a  saline  in  die  morning,  _^  — , 
For  the  li\*er  an  occasional  dose  of  calomel  and  soda  at  Ix^dtime^  followxHi^Ezi] 
in  the  morning  by  oue  of  the  stronger  sulphur  waters,  as  Rubinat,  Villa — '^mf 
cabm:^,  or  Birmenstorf*  Increased  diuresis  is  secured  by  maximum  doee^sj^ 
of  gloQoin,  The  action  of  the  skin  is  encouraged  by  encasing  the  body^^^i; 
in  wool  or  Haunel  underclothing,  by  massage,  by  the  warm  Ijath,  hot»^^«r3 
Imth,  hot  packj  or  hot-air  bath,  ae^^ording  to  the  urgency  of  the  case,  j 

It  is  well  ill  instances  of  eliminative  insufficiency  to  give  at  bedtim^^j^ 
twice  weekly,  or  more  frequently,  if  Dec^aaary,  a  tablet  composed  ofc-^r^i 
calomel  J  digitalis,  aud  squill,  each  one  grain,  and  muriate  of  pilocaq^iue,^^:^ 
one-twentieth  of  a  grain.  This  is  followed  in  the  morning  by  a  full  dos£^^ 
of  Villacubras  water.  A  decided  diaphoretic-dinretic  action  follows  th^^^  Mt 
administmtiou  of  such  a  combination,  with  the  additional  prompt  actioixr^^a 
upon  the  liv^er  and  intestines  as  well,  80  of  the  five  eHmitmtive  pro  ^ 
oet^ies,  four  are  stimulated  to  more  energetic  action  by  its  use,  " 

The  fact  that  jaborandi  has  been  jiractically  abandoned  asa  diaphoretici:^*^ 
in  the  presence  of  an  eclamptic  atlack  is  no  good  reason  for  prohibiting  it! 
use  in  this,  the  pre-eclamptic  state,  in  the  absence  of  pronounced  c^mi^t 
disease,  and  tlie  writer  advocates  its  use  for  its  diaphoretic  and  diaretii 
tattons. 

Finally,  when  exercise  cannot  be  taken  and  an  ahnndaot  supply  0I 
fresh  air  is  wantin^i,  oxygen  inhalations  will  prove  of  service*  Sora« 
preparation  of  iron  will  also  be  called  for,  as  the  tincture  of  the  chloride, 
or  Basham^s  mixture. 

This,  then,  is  the  general  hygienic  and  medicinal  treatment  of  thep! 
eclamptic  state.  No  hard  and  fast  rule  oan  be  laid  down*  Every  case 
must  be  treated  on  its  merits.  In  one  a  restricted  diet  and  mild  stimu- 
lalion  of  the  renal  and  intestinal  functions  is  sufficient,  and  the  patient 
may  be  allowed  to  be  about,  and  even  exercise  in  the  open  air,  her  skio 
being  protected  from  sudden  changes  by  being  incased  in  wool  or  HanneL 
Other  more  pronounced  cases  of  eliminative  insufficiency  must  l>e  kept 
ahsolutcly  quiet  in  bed  upon  an  exclusive  milk  diet,  and  the  stimulation 
of  all  the  eliminative  organs  must  be  resorted  to,  to  remov^e  the  symp- 
toms of  impcndinjT  eclampsia. 

But  it  must  be  kept  ever  before  us  tliat  the  hygienic  and  medicinal 
treatment  is  only  of  secondary  importance  to  the  milk  diet,  and  that  the 
latter  ia  the  foundation  of  the  preventive  treatment  of  puerperal  eclamp- 
sia. Given  a  c^se  in  which,  in  spite  of  an  exclusive  milk  diet  and  the 
vigorous  stimulation  of  the  five  excretory  outlets  already  mentioned,  the 
svmptoms  and  signs  of  the  pre-eclamptie  condition  continue  or  at  any 
time  became  urgent,  the  indieatiou  is  to  induce  abortion  or  premature 
labor  artificially. 

It  is  difficult  to  undersand  the  position  of  those  authorities  (notably  of 
tlie  British  school  of  midwifery)  who  advise  against  inducing  labor  in 
the  presence  of  urgent  symptoms  of  the  pre-eclamptio  state. 
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The  arguments  that  by  the  methods  usually  in  vogue  induced  labor 
increases  reflex  excitability  and  precipitates  convulsions;  that  by  the  same 
methods,  because  of  the  time  nece<^ary  to  remove  the  barrier  of  the  cer- 
vix, the  patient's  fate  is  sealed  before  the  delivery  is  effected;  and,  more- 
over, that  the  onset  of  labor  increases  the  danger  to  the  patient,  are  good 
ones  and  demand  attention. 

In  answer,  it  may  be  said  that  methods  of  terminating  the  pregnancy 
recommended  here  need  not  increase  reflex  excitability,  and,  3  per- 
chance they  do,  the  excitability  is  readily  controlled  for  the  time  neces- 
sary to  accomplish  our  ends;  that  the  time  necessary  is,  in  most  cases, 
very  short;  and,  finally,  that  to-day  the  onset  of  labor  and  tlie  termina- 
tion of  pregnancy  may  be  practically  brought  about  at  one  and  the 
same  time,  and  there  is  thus  no  prolonged  or  tedious  labor  to  react 
unfavorably  upon  the  patient. 

The  objection  raisea  by  Byers  (International  Congress  of  Obstetrics 
and  Gynecology,  Geneva,  September,  1896)  that  induced  labor,  because 
of  the  necessary  manipulation,  increases  the  risk  of  sepsis,  should  not 
deter  the  modern  obstetrician  from  performing  the  operation  when  he 
knows  that  he  is  surgically  clean. 

Charles,  of  the  Li^ge  Maternity,  reported,  at  the  International  Con- 
gress of  Obstetrics  and  Gynecology  in  1896,  in  favor  of  induced  labor 
when  treatment  fails  or  the  symptoms  become  urgent  in  the  pre-eclamptic 
state.  His  statistical  table  shows  that  every  mother  recovered  and  75 
per  cent,  of  the  children  were  saved. 

The  writer  recommends  a  rapid  manual  dilatation  of  the  os  in  these 
oases,  but  only  after  the  cervical  canal  is  in  a  condition  favorable  for  its 
safe  performance.  Moreover,  he  would  insist  upon  a  complete  dilatation 
of  the  OS  before  delivery  is  undertaken. 

(6)  The  Curative  Treatment.  In  the  presence  of  an  eclamptic 
attack  we  face  a  desperate  condition.  The  latest  statistics  from  various 
parts  of  the  world  still  place  the  maternal  mortality  at  from  25  to  35  per 
cent.  As  long  as  the  pathology  of  eclampsia  remains  obscure  there  can 
be  no  rational  curative  treatment  of  the  condition.  Experience  does  not 
permit  of  recommending  any  single  treatment.  Many  subjects  recover, 
no  matter  what  the  treatment,  many  die  in  spite  of  treatment,  and  others 
do  well  without  any  treatment  at  all.  No  eingle  treatment  can  be  advo- 
cated; each  case  must  be  managed  according  to  the  indications  present. 
Not  a  single  but  a  combined  treatment  i)romises  best  for  saving  the  lives 
of  mother  and  child  in  the  event  of  an  eclamptic  seizure.  For  this 
combined  treatment  three  indications  are  offered,  as  follows  : 

1.  CorUi'ol  the  convaUions. 

2.  Empty  the  uterus  under  deep  ancesthesla  by  some  method  that  is  rapid 
and  that  wUl  cause  as  little  injury  to  the  patient  as  possible, 

3.  Eliminate  the  poison  or  poisons  which  we  presume  cause  the  convul- 
sions. 

Although  these  indications  are  named  in  the  order  of  their  importance, 
still  they  may  all  be  carried  out  at  the  same  time.  In  another  class  of 
cases  we  fulfil  the  first  and  third,  and  wait  for  a  suitable  moment  to  carry 
out  the  second.  The  third  indication — elimination — should  really  go 
hand-in-hand  with  the  first  two  and  be  put  into  action  at  one  and  the 
same  time  with  them. 

35 
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Oonirol  ffie  emimiMom,     The  four  medtcinal  means  most  eertaio  ^ 
safe  as  a nti eclamptics  arc  chloroform,  morphine  (hypo<:lermaticallT),veL 
rum  viride,  aud  ehloral  hydrate,  the  latter  alone  or  combined  witk  sodii:^ 
bromide. 

The  writer's  preference  is  for  chlorofomij  veratriim  viride,  and  chlonae 
JD  the  oi^er  named*     Until  three  years  ago  he  used  morphine  freely 
eclampsia,  but  has  since  abandoned  its  use  almost  entirely,  as  it  app^ 
ently  prolongs  the  ijost-eclatnptic  stupor  and  increases  the  tendeocy     £^3 
death  during  coma  by  interfering  with  the  eliminative  processes. 

Chloroform  is  of  all  agents  tlie  most  reliable  for  immci^liate  control  €pl0 
the  convulsive  seizures. 

Second  only  to  chloroform  in  value  is  veratrum  viride,  Ppovided  the^ 
pulse  be  strong  as  well  as  rapid,  it  is  the  most  certaiii  means  at  our  codj- 
mand  for  temporarily,  and  even  permanently,  controlling  the  csnnvul- 
810 US.  When  the  pulse  is  weak  morphine  hypodcrmatically,  chloroform 
by  inhalation,  and  chloral  by  rectum,  with  stimulation,  if  neces^uy^  ojtiy 
be  substituted. 

Veralrnm  viride  reduces  the  poise-rate,  and  convulsions  are  practi- 
cally unknown  with  a  pulse-rate  of  60  or  under;  it  redu<MBS  the  tem- 
perature; it  relaxes  and  renders  more  yielding  the  rigidity  of  the  cervical 
rings;  it  causes  prompt  diaphoresis  and  diuresis,  so  that  it  aids  not  oidy 
in  the  fulfilment  of  our  first  indic^ion,  the  control  of  ihe  convulsions^ 
but  in  the  third,  the  elimination  of  an  imknown  poison  as  welk 

From  ten  to  twenty  minims  of  the  fluid  extmct  of  veratrum  viride, 
given  subcutaneously,  should,  as  a  rule,  be  the  initial  dose.  Ten  minims 
more  muy  l>e  given  in  the  same  manner  every  half-hour  till  the  pul^ 
remains  below  sixty  to  the  minute*  The  patient  should  be  kept  in  a 
recurabeut  position  while  under  the  influence  of  the  vemtruni.  Tumult- 
uous action  of  the  heart  is  likely  to  super\^ene  on  assuming  the  erect 
position.  Vomiting  and  collapse,  should  they  ensue,  are  readily  con- 
trolled by  Avhiskey  or  by  morphine. 

The  last  resort  for  controlling  the  convulsions  is  the  |)roni|>t  evaena* 
lion  of  the  uterus.  It  may  be  added,  however,  that  cold  apptioatioas 
fiuch  as  ici^bags  to  the  bat^k  of  the  head  and  neck,  have  a  decided  effect 
in  controlling  and  in  warding  off  convulsive  attacks. 

Empty  the  utenut  under  deep  ancESthesia  by  some  method  that  is  rapid 
and  that  wUl  cause  as  ItUk  injm'y  ia  the  woman  as  pomhle.  Theme  who 
follow  the  teachings  of  Charpentier,  of  France,  and  Winckel,  of  Ger- 
many— namely,  that  the  uterus  in  eclampsia  should  be  left  ah>ne  exci*pt 
after  full  dilatation  of  the  os,  as  the  irritation  of  iiidueing  labor  or  arti- 
ficially dilating  a  cervix  precipitates  convulsive  attacks^ — will,  doubtless, 
see  many  eases  lost  that  oould  by  prompt  and  intelligent  measures  be 
saved*  It  would  appear  from  careful  observatiou  that  the  danger  is 
practically  over  in  Rime  90  per  cent,  of  cases  tlie  moment  the  uterus  la 
emptietl,  if  accomplished  early  in  the  attack.  Not  that  by  this  means 
the  convulsions  always  cease,  but  they  become  less  dangerous,  and  the 
mse  becomes  one  of  post-partum  eclampsia,  in  which  the  moitalitVy  as  we 
ha%'e  stated,  is  only  7  per  cent 

Althnugh  one  can  scarcely  find  an  authority  to-day  who  absolutely 
Injects  local  interference  in  the  presence  of  ante-partum  or  intm-partum 
eclampsia,  yet  authorities  differ  widely  as  to  the  extent  to  which  euch  in- 
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terierenoe  shall  be  carried.  Charpentier,  in  1892,  as  the  result  of  an  ex- 
haustive analysis  of  four  hundred  and  fifty-four  cases  of  eclampsia,  and 
3^^n  in  1896,  as  the  result  of  further  observation,  practically  arrives  at 
^l^e  same  conclusion,  namely: 

1.  That  labor  should  be  waited  for  and  terminated  naturally  whenever 
possible. 

2.  That  induced  labor  should  be  reserved  for  exceptional  cases  in 
'^«?'hich  medical  treatment  has  entirely  failed. 

3.  That  interference  should  be  delayed  until  the  cervix  is  dilated  or 
<3^i]atable,  so  as  to  avoid  danger  to  the  mother;  that  in  eclampsia  Csesa- 
i*ean  section,  manual  dilatation  of  the  cervix,  and  especially  deep  incisions 
of  the  cervix  are  absolutely  unjustifiable. 

On  the  other  hand,  it  would  appear  from  the  literature  of  the  last  five 
years,  and  from  the  reports  of  the  International  Congress  at  Geneva, 
September,  1896,  that  the  weight  of  medical  opinion  is  in  favor  of 
emptying  the  uterus  in  as  short  a  time  as  possible  in  instances  of  eclamp- 
sia,  iT^hether  the  attack  occurs  before  or  during  labor,  although  there  is 
a  i^ide  range  of  opinion  as  to  the  means  to  be  employed.  In  the  second 
stage  of  labor,  after  dilatation  has  been  secured,  all  authorities  are  agreed 
that  the  immediate  emptying  of  the  uterus  is  indicated  and  is  to  be 
performed  promptly;  the  indication  under  such  circumstances  is  readily 
carried  out  without  additional  danger  to  mother  or  child.  In  pregnancy 
and  the  first  stage  of  labor  the  undilated  cervix  is  the  barrier  to  imme- 
diate delivery,  and  it  is  here  that  obstetricians  differ  so  widely  as  to  the 
best  method  of  procedure.  An  expectant  or  palliative  treatment  means 
almost  certain  loss  of   the  child,  and  something  like  one-third  of   the 

mothers  are  lost.     On  the  other  hand,  the  child  is  saved  and  the  mother 

is  practically  safe,  as  far  as  the  eclampsia  is  concerned,  if  the  uterus  is 

immediately  emptied  by  appropriate  surgical  means. 

During  pregnancy  and  the  early  part  of  labor  four  procedures  are 

offered  for  rapidly  emptying  the  uteru^  viz. : 

1.  Caesarean  section. 

2.  Mechanical  dilatation  of  the  cervix  (various  methods). 

3.  Deep  incisions  which  at  once  completely  remove  the  barrier  of  the 
cervix. 

4.  Combined  mechanical  dilatation  and  deep  cervical  incision. 

The  first  method,  Caesarean  se<3tion,  for  the  relief  of  eclampsia  still 
carries  with  it  a  high  mortality  (36.26  per  cent.,  according  to  Charpen- 
tier* s  figures);  moreover,  there  are  many  objections  to  its  employment, 
as  the  uterine  atony  and  hemorrhage,  the  irritation  of  the  uterine  and 
abdominal  scars  and  of  the  curative  peritonitis  about  the  uterine  sutures, 
all  of  which  are  to  be  avoided  as  exciting  causes  of  subsequent  eclamptic 
seizures. 

The  second  method,  tlie  mechanical  dilatation  of  the  cervix  and  the 
immediate  extraction  of  the  foetus,  appears  to  be  the  popular  method  of 
the  day.  Properly  performed  the  method  is  safe  and  efficient.  Before 
dilatation  is  well  advanced,  however,  from  forty  minutes  to  an  hour  and 
a  half  is  necessary  safely  to  carry  it  out,  and  certain  conditions  of  the 
cervix,  even  in  this  time,  refuse  to  yield  to  manual  dilatation  or  result  in 
lacerations  into  the  lower  uterine  segment. 

The  third  method  of  delivery,  by  deep  cervical  incision,  offers  a  sur- 
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gical  nieans  for  emptying  the  utemg  in  from  five  to  ten  minuter,  ^it^^ 
vided  the  supravaginal  portion  of  the  cervix  has  disappeared  or  is  maci« 
to  disappcsar  by  appropriate  means. 

The  fourth  or  combined  method  is  a  combmation  of  the  second  atij 
third  methods,  and  is  applicable  to  cases  in  which  the  supravaginal  por- 
tion of  the  cervix  is  still  present  and  rapid  emptying  of  the  uteriui  is 
demanded.  Here  mechauical  dilatation  of  tlie  ns  uiitil  the  iuteriial  ^rm 
has  been  caused  to  disap[jear  is  made  use  of,  and  the  dilatation  llieo  i  u 
an  instant  completed  by  the  incisions* 

The  third  method  and  its  raodificationj  the  fourth,  are  comparative  1 J 
new,  and  we  liave  few  statistics  sis  to  the  results  of  tlie  opemiion,    — ^ 
rapid  manual  dilatation  of  the  os  and  subsequent  extraction  of  the  fcgtsJ^ 
will  fultil  the  indications  in  most  cases;  but  unless  this  can  be  tiUell   ^- 
gently  carried  out,  with  a  due  appreciation  of  the  mechani^im  of  ililftt^^" 
tiony  es|M?cnally  iti  primiparae,  a   purely  expectant  treatment  will  gi\.— ^^^ 
better  results.     Unfortunately,  puerperal  eclampsia  is  four  times  moi 
frequent  in  primiparte  than  in  multipane,  although^  on  the  other  hfl] 
the  mortality  is  greater  in  the  latter. 


Pio.  341. 


IN.OS 


S,V.C 


EX.OS, 


Qer^lx  in  I&Uer  part  of  g-estatloa  or  at  begirialxig  of  Labor.    Ya^i^I  and  itipraTa^ lii«l  porUoEu 

Of  GC  rrix  ti  tichaiigcd ,    (Trom  Elk;  a  il> 
V.  CulT  of  TagiDK,    £X,  OS.  K£terDat  os  aod  InfravaglDal  port^OD  ol  Ihe  cerr^x*     c.v^~  Certffi^ 
i^aglu&l  )UQCllOQ.    8.YX.  Supravaginal  portloa  of  ctirrlx^    tN,  ob.  Intercial  <Mi    l.  u.  s.  Luwer  iitisnu^ 
Regmenc. 

The  cervix  uteri  is  composed  of  oonstricting  and  dilaiiof^  muiicle,  and, 
M'hile  it  is  true  that  the  first  couvnilsions  usually  induce  labor,  ^till  the 
resulting  asphy^tia  exerts  a  marked  constricting  action  upon  the  lx>dy  of 
the  uterus  and  cervix,  which  is  t*specially  marked  at  the  internal  ring 
of  the  OS,  Therefore  J  any  method  of  rapid  manual  dilatation  of  the  os 
that  is  undertaken  before  the  internal  os  has  been  made,  partially  at  leitst, 
to  disapfwair  is  attended  with  great  danf^er  of  uterine  rupture  (Figs*  o4K 
34*2),  This  is  especially  true  in  primipar«e,  in  whom  the  supra Vii^inal 
portion  of  the  cervix  obtains  late  in  pregnancy  and  even  up  to  the  begiu- 
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iiing  of  labor  (Fig.  341).     We  believe  a  warning  should  be  sounded 
against  the  careless  undertaking  of  rapid  manual  dilatations  of  the  os, 


Fig.  342. 


IN.OS 


EX.OS. 


Lower  uterine  segment  during  labor.    (From  Edgar.) 
r.  Cuff  of  yagina.    ex.  os.  External  os,  infravaginal  portion  of  cerdx  haa  disappeared,   c.  v.  j.  Cer- 
"^^co- vaginal  Junction,    s.  v.  c.  Supravaginal  cervix,  small  portion  only  remaining,    in.  os.    Internal 
L.V.S.  Lower  uterine  segment. 


X>articularly  in  eclampsia.     Uterine  rupture  and  death  have  been  the 
^jutcome.     Moreover,  undue  shock  has  resulted  from  the  dragging  of  a 


Fig.  343. 


IN.OS. 


EX. OS. 


Lower  uterine  segment  during  labor.   Os  uteri  in  progress  of  dilatation.    Supravaginal  and  infVa- 

VHginal  portions  of  the  cervix  have  disappeared.    Os  admits  one  finger.    (From  Edgar.) 

V.  Cuff  of  vagina,     sx.os.  External  os.    in.  os.  Internal  os.    u.  v.  J.  Utero-vaginal  junction. 

L.  u.  8.  Lower  uterine  segment. 

foetus  through  an  imperfectly  dilated  os,  to  say  nothing  of  the  loss  of 
the  child. 

In  placenta  prsevia  the  hemorrhage  and  the  resulting  amemia  of  tlie 
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lower  uterine  segment  and  cervix  render  these  parts  more  readily  dilat- 
able* In  eclaiupesiii  the  reverse  obtains,  as  ha?  been  already  hinted. 
Hence  it  h  that  in  eclampsia  in  instanees  in  tihich  the  internal  ring  of 
the  OS  has  been  drawn  up  into  the  body  of  the  uterus  (Figs.  342^  343), 
and  the  extemal  ring  remaioi!  rigid  and  tense,  particularly  in  primipane, 
and  there  is  urgent  nee<l  of  rapidly  terminating  tlie  labt>r,  we  prefer  four 
clt?an  incisions  extending  from  the  edge  of  the  os  to  the  utero- vaginal 
juiHlion,  in  order  to  ^ve  the  patient  from  the  greater  dangers  of  laptd 
manual  dilatation. 

Pig.  SH. 


IMfMiimi  Uttif  rifw  of  tbA  putnileol  oi.   (ttoB  Ite^M 
Oitvo-OiliAidUftMd.  £aUt«e&««n«att]rUialiilcraftlaft.    Ctaifann^Sai 

In  the  second  place,  a  warning  is  not  out  of  plane  against  the  pc^^ua- 
litre  extiaetion  of  the  ftetus  before  full  dilatmticHi  has  lieen  eecural  and 
the  external  ring  of  the  os  paralyzed.  Prematare  ertraetion,  under  socb 
etnmmstanoes^  has,  to  the  writer  s  koowledge,  pesnhed  in  many  uooeoe&- 
gary  and  dangerous  lacerations  of  the  lower  utedne  ^segment  and  ma 
increase  of  the  mortality  for  the  child  and  mother. 

£SmUnaiiim  nf  (he  poimn  or  poiAons  irAirA  are  jarcmtrf  la  emue  tkt 
eemvulmans.  To  eliminate  toxic  materials  from  the  Mood  and  tksnes 
the  followti^  mfnaures  may  be  relied  on.  It  b  esse^tiai,  h**we%-er,  to 
nelr  not  upon  one  hut  ur  "^11  the  tlUiunative  oi^gana  of  the  body^ 
mah  that  the  fuI61ment  *hini  iodicaiioQ  in  thm  tFMtmeni 

echunpsia  should  go   1  two  alpoMlr  ncntiotied. 
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To  this  end  catharsis  must  be  secured  as  early  and  as  promptly  as  possi- 
ble by  the  administratiou  of  croton  oil^  compound  jalap  powder^  or  calo- 
mel, followed  by  salines  and  high  enemata  of  sulphate  of  magnesium. 
In  the  coma  or  post-eclamptic  stupor  of  the  condition  the  writer  has 
relied  mainly  upon  the  repeated  administration  of  concentrated  solutions 
of  sulphate  of  magnesium  or  Villacabras  water,  by  means  of  a  long  rectal 
tube  high  up  in  the  descending  colon.  The  hypodermatic  administration 
of  magnesium  sulphate  has  bieen  found  too  slow  and  uncertain  to  be  of 
any  use.  Diuresis  is  obtained  by  dry  or  wet  cups  over  the  kidneys, 
followed  by  hot  fomentations.  The  value  of  elonoin  as  a  diui'etic  and 
antieclamptic,  the  latter  by  reducing  the  arterial  tension,  cannot  be  over- 
estimated. Second  only  in  value  to  glonoin  is  veratrum  viride.  It  is 
to  be  given  at  this  time  for  the  same  reasons  and  for  the  same  results  as 
when  it  was  administered  in  the  pre-eclamptic  condition.  Diaphoresis 
is  encouraged  by  means  of  the  hot-air  bath  or  the  hot  pack,  the  writer's 
preference  being  for  the  former.     Pilocarpine  as  a  diaphoretic  in  the 

Fig.  ais. 


Dangers  of  a  rapid  breech  extraction  through  an  Imperfectly  dilated  08.  External  os  not  fully 
dilated  or  paralyzed.  Traction  on  the  legs  results  in  extension  of  the  head  and  both  arms.  (From 
Edgar.) 

presence  of  an  eclamptic  attack  should  be  utterly  rejected,  because  of  the 
danger  of  oedema  of  the  lungs  and  glottis  which  it  may  produce.  These 
conditions  may  follow  promptly  upon  its  administration.  The  drawing 
off  of  large  quantities  of  toxic  liquids  in  the  form  of  blood  or  serum, 
by  means  of  venesection,  catharsis,  diaphoresis,  diuresis,  followed  by  the 
replacement  of  the  same  by  intravenous,  stomachic,  rectal,or  hypodermatic 
means,  causing  a  washing  or  disintoxication  of  the  blood  and  tissues,  as 
it  were,  has  thus  far  proved  of  doubtful  value.  On  the  other  hand,  the 
prolonged  irrigation  of  the  lower  bowel  with  either  normal  saline  or 
sterile  water,  by  means  of  a  long  single  or  return-flow  tube,  has  given 
most  excellent  results.  In  instances  of  collapse,  with  the  small  compres- 
sible pulse,  the  introduction  into  the  blood  of  a  normal  saline  solution  is 
of  the  same  value  here  as  in  collapse  under  other  circumstances.  As  a 
diuretic  the  fre<iuent  (hourly)  subcutaneous  injection  of  ether  has  been 
highly  praised  by  some.     As  a  general  stimulant,  to  assist  in  the  elimi- 
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nation  fnim  the  lungs  and  to  prolong  life  in  the  post-eclamptic  stupor  or 
poiixa,  the  fr^e  administnitifni  of  oxygen  is  of  the  greatest  vahie.      Fur- 
ther, alcohol  will  often  be  needetl  as  a  stiinuknt  during  and  after  an 
ecJamptic  attack,  and  strychnine  In  the  p>st*{>:irtiim  state  and  in  the  face 
of  threatened  collapse — although  for  physiological  reasons  it  would  seem 
tf*  be  contraiadicated — has  served  us  welL 

flg.  m»^ 


[K     '^ 


I 


liutmmeQUl  diUiation  of  tbe  parturient  oa>  preparator7to  further  manu^  dllAtaUon.  gniu^  packiagp 
and  Cbfs  IntnKliictloa  of  bougie  nr  c^irvlcal  ditnlorHi  for  ihc  InductLQD  of  t&bor,     (From.  ElKi^n.) 

Filially,  although  no  one  ha.s  been  or  is  a  firmer  believer  than  the 
writer  in  the  efficjiey  of  a  prompt  removal  of  fi^etal  nietabolii^m  and  of 
irritation  for  not  only  the  control  but  the  cure  of  the  eclamptic  condition^ 
still  he  lK*gs  to  enter  a  protest,  first,  against  the  careleas  use  of  the  term 
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accouchemenl  forei  as  applied  to  the  mpid^  scientific,  and  inteliigeiit 
emptying  of  the  uterus j  and,  secondly,  to  the  easy  confident'e  with  uhbl^i 
this  aeeouckementJorcS  has  been  recommended  as  the  best,  if  not  the  oul>—  ^ 
means  at  onr  command  for  the  control  of  eclamptic  seizures,  with&^^jMt 
attaching  sufficient  importance  to  the  condition  of  the  cervical  barrio  ^». 
By  CLCcouchemmt  forcS  are  understood  to-day  three  operations,  narael  ^•, 
(1)  the  complete  instrumental  or  manual  dilatation  of  Uie  cervical  ma^^^l, 
followed  by  (2)  either  combined  or  direct  version,  or  the  application         d 
the  forceps^  and  (3)  the  immediate  extraction  of  the  child* 


/i 


Digital  dllatAtliOQ  of  the  panuri^nt  oi.    (Ffom  Edgas,} 
Ol  ftdmit*  oue  Atiser.   YogliiA]  and  f upmrAgliiAl  portioni  of  tbe  GerrlJi  pfenoL   D^xapiLfi-  FIc  :^L 

The  accQuckemeTd  force  of  the  older  writerts  upon  obstetrie^i  ^vas  ofuii 
quite  another  and  more  f^erious  operation,  for  the  condition  of  \\w 
cervical  canal  was  freqnently  los^t  sight  nf,  and  it  too  often  inciintdl 
the  plunging  of  the  hand  or  the  applieatiim  of  the  forcep4>  throujrb  a 
cervical  canal  imperfectly  dilated,  and  (2)  the  immediate  extmction  of 
the  foetus  tlirongh  this  constricted  m.     That  the  latter  definition  of  the 
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Iterm  ^11  ohtains  seems  proven  by  the  frequency  of  accidents  in  the 
&x:  traction  of  the  feet  us  that  are  constantly  being  brought  to  light. 

Oar  maternity  hospitab  are  repeated !y  in  receipt  of  ambulance  or 
emergency  cases  due  to  the  neglect  on  the  part  of  the  operator  to  fulfil 
the  first  condition  of  the  operation,  namelvj  complete  dilatation.  It  is 
no  uncommon  event  for  emergency  cases  to  be  brought  to  our  hospitals 

Fig.  830. 
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filmaniul  clllAt«UoD  of  the  [MiHnrteiit  Oi.    (From  BDaAtt) 

ill  admltA  two  flUifefi.    VaglnnL  and  aupr&va^nal  pdttLoiui  oT  the  0<3rTix  present,      Comtneneiuj^ 

BborteniDg  of  Ibe  cerrJeal  caoftl.    CojnpiLr«  Fig.  Ml. 

With  a  podalic  version  or  extraction  jmrtially  complete<I  because  of  the 
operation  being  attempted  in  the  presence  of  a  partially  dilated  os  (Figs, 
344,  345) ;  moreover,  for  uterine  rupture  to  occur,  due  to  tlie  snnie  caUf^e. 
In  Fi|,^  345  h  represented  thf'  outcome  of  a  premature  extraction 
through  an  iniperfectly  diluted  os?.     With  such  a  complication — a  rigid, 
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imperfatly  dilated  eicternal  oSj  grasping  the  fcetus  tightly  under  the 
arrnpit?* — ihe  laaseuing  of  tlie  am]??,  the  dragsiDg  of  tht^se,  and  siibi^e- 
quently  the  head  through  the  ot*  will  take  eonsulerable  time,  and  Eotonly 
forfeit  the  child' ;>  life  but  subject  the  lower  uterine  segment  to  dangerous, 
if  not  fa  tab  nipture*  Our  plea  in  these  cases  is  not  alone  for  complete 
4lilutatiyn  or  di&apjwarancc  of  tlu^  exterual  ring,  as  seen  in  Fig,  346,  but 
hirtlirr,  for  a  piiruly^^is  of  the  ring,  as  we  see  it  [wrformeil  in  Fig.  347, 


Fkj.  a-a. 
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/ 


Oi  tdoilta  tbree  flrigen.    Supmvaglnal  portion  of  tbe  c?ervli  diMpii^Afittg^ 

m  that  tlie  dangers  of  the  extraction »  whether  by  fort^ps  or  version,  may 
be  n^'dnced  to  a  minimum  for  both  mother  and  child* 

Tiie  limits  of  the  prescMit  article  forind  entering  n}>on  the  ai^guments 
for  or  against  any  particnlar  vari«*ty  of  rapid  manual  or  instrumental 
dtlatation  of  the  parturient  cm,  further  than  to  state  tlutt  the  writer's  pref- 
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_____     is  fora  raiHcl  bimanual  method,  as  shown  in  the  ill  list  rat  ionSj  since 
He  has  given  this  method  an  abumlaiit  trial  over  a  period  of  several  years^ 

P^Eiid  it  has  proved  most  s^itisfaMory. 
The  bimanual  method  is  to  be  preferred  to  other  digital  and  iuatru- 
siaental  methods,  because  (1)  the  membranes  arc^  preRTved  throughout  the 
«ziperation  or  until  full  dilatation  is  obtained j  (2)  there  is  no  interference 
^MTith  the  original  presentation  and  position;  (3)  the  sense  of  touch  of  the 
operator's  fingers  is  unimpaired;  (4)  there  is  no  constriction  of  the  opci^- 
-tor  s  hands;  (5)  the  amount  of  force  exerted  upon  the  external  ring  can 
Tbe  better  estimated,  and  hence  there  is  less  likelihood  of  lacerations 
<x5eurring;  (6)  in  placenta  prievia  there  is  less  preliminary  separation  of 
%he  plaeenta  by  this  method  than  by  any  other;  (7)  by  no  other  method 
^4th  which  vvc  are  acquainted  can  nut  only  complete  dilatation,   but  also 

Fig  3:>2. 


n  I 


BlDURtMl  dtlatation  of  Ibe  parturient  oe.    ijFrjiii  ElmiaRh} 
Os  oae-balf  dilAted.    Laterml  pciltloti  of  tbe  liftrtda. 


complete  paralvsis  of  the  parturient  os,  be  so  quickly  and  safelv  obtained 
(Figs.  344,  347), 

Again,  th©  writer  lM»gs  leave  to  protest  against  the  undertaking  of  a 
rapid  manual  dilatation  of  the  os  (namely^  the  entire  dilatation  comjileted 
within  an  hour)  before  the  cervix  iias  become,  at  least  slightly,  relaj^ed 
by  uterine  action,  and  is  alreatly  somewhat  yielding.  A  rigid  cervix,  in 
the  condition  seen  in  Fig»  341,  fjhonld  receive  pix-Ununary  treatment,  by 
means  of  a  cerviml  dilator  of  gaujse  or  a  hydrostatic  Ijag,  that  will  set 
up  some  uterine  action  and  render  the  rings  of  the  os  yielding  enough 
to  make  rapid  dilatation  a  safe  operation^  In  tlie  presence  of  even  a 
minimum  amount  of  uterine  action,  or  wilh  a  softening,  yielding,  and 
relaxing  os^  although  the  anatomical  conditions  shown   by  Fig*  341 
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may  obtaiD,  ooe  may  still  undertake  mpid  manual  dilatation  aod  tm- 
duce  complete  paralysis  of  the  cervix  within  an  hour^  as  seen  in  Fig* 
347*     Far  better  a  purely  expectaut  treatment,  as  regards  emptviDg  the 
nternsj  than  the  attempt  rapidly  to  overe^me  a  rfgid  os  by  aianual  meth* 
ods5,  tiie  sQpravaginal  portion  of  the  cervix  being  present     The  writer 
has  known  complete  uterine  rupture  to  result  from  such  an  undertaking, 
the  maternal  intestines  pn:ilapsing  between  the  fingers  of  tlie  operator, 
Fortunately  for   the   eclamptic   woman,  the   frecjueney  of   the  attack 
increaaer^  proportionately  with  the  progress  of  gestation,  and,  it  may  lie 
added^  witrt  tne  increase  of  foetal  nietabolsim*    Henoe,  the  attack  is  more 

FlQ.  353. 


BlEn&EiU&l  dllAtJitiati  of  tbt  pftrturieot  m,    {From  ErM^jtS.) 
Ott  two^tblrdi  (JllAted.    £uC1f%  affikcetnueit  of  tbe  UitefiuU  oo.    Compans  Fig.  US. 

frecjueut  in  tlie  latter  part  of  pregnancy  and  in  labor,  when  we  can  more 
readily  and  safely  apply  our  surgical  principle  of  treatment,  namely,  an 
early  and  rapid  evacustiou  of  the  uterus. 

Unfortunately,  the  attack  is  four  times  more  frequent  in  primi|>arm 
than  in  mnlti  parse,  and  in  the  former  the  presence  of  tlie  supra  vaginal 
portion  of  the  cervix  late  iu  preguancy,  and  of  au  unyielding  and  unre- 
laxed  OS,  comj>eh  us  to  make  use  of  preliminary  and  temporfring  mean-^ 
before  we  can  i^fely  perform  a  rapid  dilatation  of  the  os  and  subsequent 
extraction  of  the  foetus.     It  is  in  such  cases,  and  at  such  a  critical  time, 
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one  IS  waiting  for  t!>e  measures  preimratory  to  a  rapid  dilatation 
mptying  of  the  uterus  to  act,  aud  to  give  us  at  least  a  yielding  and 
ed  cervical  canal,  if  uot  a  partial  disappearanee  of  the  iuternal  os, 
:h€  writer  has  found  veratruni  viride  most  valuable  aud  life-saving, 
ason  of  the  various  actions  of  the  drug  already  mentioned, 

order  to  render  the  preferred  method  of  rapid  dilatation  of  the 
lant  or  parturient  os  more  graphic,  aud  also  that  the  sequence  of  the 


o 
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Lly  dJiatgd  mnd  Is  beltig  stretched  &nd  panlysod  to  prevent  aubse^^uent  nceidentfi  to  th«  ilter* 
<xaohig  hmd  dudus  the  eitncUoa  of  the  focstua.    OompAfc  Fig.  ^S. 

«fit  Bteps  of  the  oj>eration  may  more  clearly  be  set  forth  than  they 
I  the  limited  number  of  illustrations  in  tlie  article  upon  puerf)enil 
ipsia,  the  nine  illustrations^  (Figs,  MX  to  356)  are  introduced. 
e  illustrations  demonstrate  the  different  steps  in  a  rapid  dilatatiou 
©  OS  uteri,  commenciog  with  instrumental  dilatation  (Fig.  348),  at 


•e  lUaatTKUons  are  ttota  pbotogi^phs  of  couipostiton  And  plaAttsr  modelRt  Aiid  bA?fl  Alreiulf 
»d  tti  ft  serta  of  trtietee  oo  **  Mettifma  and  Aids  tn  Obstetric  TeAchlti^/'  publLihed  in  t lie  New 
ledio»l  JouriuU,  November  U,  2U  28,  Aiid  Deci^mber  u,  149Q. 
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a  time  when  the  internal  os  has  partially  disappeared,  and  the  cervical 
canal  is  somewhat  relaxed  and  yielding,  continuing  with  digital  dilata- 
tion, and  finally  ending  with  bimanual  stretching  and  paralyzing  of  the 
fully  dilated  parturient  os  uteri  (Fig.  354).  In  Fig.  355  is  shown  the 
position  of  the  fingers  in  the  bimanual  method  of  cervical  dilatation,  as 
seen  from  the  uterine  cavity;  and  Fig.  356  is  added,  which  is  after  an 
actual  photograph  of  the  operation  of  manual  dilatation  of  the  par- 
turient OS,  taken  from  nature  at  the  Emergency  Hospital  (Bellevue  Hos- 
pital service),  in  order  that  the  position  of  the  patient  and  the  position 
of  the  operator's  hands  during  tne  operation  may  be  clearly  seen. 

36 
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DIABETES.— CARDIAC  DISEASE. 

Diabetes  mellitu^  is  a  dangerous  complication  of  labor  and  the  puer- 
peral state,  as  it  h  well  known  to  be  of  surgical  opi>rations<  Fortu- 
oateIv%  it  is  rarely  met  with  in  obstetric  praetit^e.  The  disease  may  ante- 
dute  the  pregnanty  or  may  develo]*  in  the  i*tjur^e  of  it.  That  it  may 
ooenr  as  n  I'Ci^nU  of  pregimucy  would  seem  possible  from  tlie  fact  that  in 
exceptional  instances  the  disorder  appears  only  dnriiig  gestatioDj  subsid- 
ine  after  delivery*  It  may  be  pres^^nt  in  one  or  more  and  absent  in 
gUDseqnent  pretrnancies,     A  transient  glycosuria  is  met  with  in  a  small 

E^rcentage  of  pregnant  women,  but  is  most  frccpiently  a  lactosnria. 
anz  administered  chemically  [mn^  grajie-sugar  to  seveml  women  imme- 
diately after  labor  in  tjuantities  of  ICK)  grammes  to  each.  The  urine 
was  drawn  by  catheter  just  before  the  ingestion  of  tlie  sugar  and  at  the 
end  of  two^  four,  and  six  hours  subsequently.  In  30  per  c?ent  of  the 
urines  gra[>e-sngar  was  found.  These  observations  go  to  prove  that 
sugar  metabolissm  is  diminished  in  the  first  few  hours  or  days  of  the 
puerperium  and  prol>ably  in  the  later  weeks  of  pregnancy. 

Frequency,  Tiiere  are  no  sufficient  data  on  which  to  base  a  definite 
statement  of  the  frequency  of  diabetes  as  a  complication  of  labor. 
Statistic*:^  show,  however,  that  the  disease  is  associated  with  pregnancy 
in  less  than  1  per  eent.  of  diabetic  women.  AVomen  suffering  from 
diabetes  are  usually  sterile. 

Biagaoais,  -The  essi*atial  phenomena  of  the  disease  are  the  same  in 
pregnancy  as  in  other  patients.  The  diagnostic  evidence  Is  to  be  sought 
chiefly  in  the  urine.  The  test  for  sugar  should  be  included  in  the  usual 
urinary  examinations  during  pregnanoVy  yet  laetosuria  must  not  be  mis- 
taken as  evitlcncM?  of  diabetes*.  Ltictose  is  sometimes  present  in  the 
urine  during  the  later  weeks  of  gcBtation  in  healthy  women.  The  liquor 
amnii  is  usually  excessive  in  amount,  and  it  contains  sugar  and  some- 
times acetone. 

Prggaoais,  Pregnancy  in  women  ]irevioiisly  diabetic  terminates  ia 
abortion  in  about  ^13  |Myr  cent,  of  <u?es.  The  prognosis  for  the  mother 
Ik.      the  di-(^ase  is  a^rgravated    by  pregnancy  and 


is  esptH.*ially  grav* 

resists  treatment. 

Fifty  per  ecru. 

labor.     Of  2- 

delivecjMMitbin 
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pregnant  patient  does  not  diiS^er  from  that  usually  adopted  under  other 
circumstances.  If  the  symptoms  are  pronounced,  and  especially  if  they 
are  not  relieved  by  treatment,  the  pregnancy  should  be  terminated. 

Cardiac  Disease. 

The  physiological  hypertrophy  of  the  heart  in  pregnant  women  testifies 
to  the  increased  work  put  upon  it  during  gestation.  Pre-existine  cardiac 
lesions  are  liable  to  be  aggravated  by  pregnancy,  and  in  advanced  disease 
the  heart  may  seriously  be  crippled  in  the  later  months.  The  circulatory 
disturbance  usually  begins  near  midpregnancy.  The  danger  is  especially 
great  under  the  added  strain  of  labor,  and  it  culminates  in  the  third 
stage, when  a  large  volume  of  blood  is  abruptly  thrown  upon  the  venous 
side  by  the  uterine  retraction,  causing  dilatation  of  the  right  heart.  Yet 
in  a  considerable  proportion  of  cases  the  heart,  even  though  damaged, 

K roves  equal  to  the  increased  demand  upon  it,  and  apparently  sustains 
ttle  or  no  added  injury. 

The  mitral  valve,  either  alone  or  with  others,  is  oftenest  affected.  Of 
92  cases  of  valvular  disease  in  pregnancy  collected  by  Porak,  the  mitral 
valve  alone  was  diseased  in  57;  both  mitral  and  aortic  valves  were 
involved  in  22.  In  22  there  was  mitral  insufficiency,  in  13  mitral 
stenosis,  and  in  22  both  conditions  were  present;  in  13  the  aortic  valve 
only  was  diseased,  insufficiency  existing  in  9,  stenosis  in  2,  and  the 
double  lesion  being  present  in  2. 

Prognosis.  Most  fatal  of  the  valvular  lesions  in  pregnancy  is  mitral 
stenosis.  Eight  of  the  thirteen  cases  recorded  by  Porak  terminated  fatally. 
McDonald  reports  fourteen  cases  with  nine  deaths.  In  double  mitral 
lesions  the  mortality  is  still  greater.  The  death-rate  in  aortic  disease  is 
from  23  to  25  per  cent.,  while  in  mitral  insufficiency,  the  best  lK)rne  of 
all  the  valvular  affections,  the  proportion  of  deaths  is  not  far  from  13 
per  cent. 

The  period  of  greatest  danger  is  the  close  of  the  second  stage  of  labor. 
During  the  pains  of  this  stage  the  venous  circulation  is  impeded  by  the 
prolonged  and  violent  expulsive  efforts.  The  right  heart  is  dilated,  as 
indicated  by  the  swollen  veins  of  the  neck  and  the  cyanotic  hue  of  the 
face.  At  the  moment  of  expulsion  or  directly  after,  as  the  uterine  sinuses 
are  emptied,  an  additional  volume  of  blood  is  thrown  upon  the  already 
overloaded  right  heart,  often  with  fatal  effect  Obviously  the  prognosis 
must  depend  largely  on  the  condition  of  the  myocardium.  With  full 
compensation  the  patient  may  pass  safely  through  pregnancy  and  labor. 
In  advanced  cardiac  disease  the  prognosis  is  always  bad.  In  marked 
failure  of  compensation,  with  dilatation  of  the  right  heart  and  much 
pulmonary  congestion  or  oedema  and  albuminuria,  it  is  extremely  grave. 
Owing  to  the  increased  labor  imposed  uj)on  the  heart  in  the  later  months 
of  pregnancy,  existing  canliac  disease  is,  as  a  rule,  permanently  aggra- 
vated by  child-bearing. 

All  forms  of  heart  disease  predispose  to  abortion.  In  a  large  propor- 
tion of  cases  the  pregnancy  terminates  prematurely.  The  immeaiate 
cause  of  the  abortion  may  be  excess  of  carbon  dioxide  in  the  blood  or 
placental  ai>oplexies. 

The  tenaency  to  post-partum  hemorrhage  is  increased  by  the  circula- 
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tory  obstructioD,  vet  moderate  bleeding  at  tbe  close  of  labor  is  ooD8ef^»*^ 
tise  by  relieviDg  the  veaoiis  engorgement 

Symptoms,  The  j^ymptom^  of  valvular  disease  vary  according  to  the 
extent  oi  the  lemon,  the  valves  affected^  and  the  anitmnt  of  compensatory* 
hypertrophy  wliich  is  present.  They  do  not  diflfer  eBseutitilly  from  the 
usual  manifestations  of  similar  lesions  under  other  circonistLince.s*  Pal- 
pitation^ dyspn<pa^  and  more  or  lem  prsecordial  di&tresi^  are  common  in 
the  later  months  of  pregnancy,  even  in  the  milder  forms  of  valvular 
disease. 

Dilatation  of  the.  right  heart  is  attended  with  vissible  pulj^tion  of  thftJ 
veins  of  the  uvek  and  with  epigastrie  pulsation.    The  first  sound  is  weak' 
Lind  the  area  of  dulness  is  increased.     Pulmonary  congestion  or  cedema 
and  venous  stasis  in  other  viscera  frei|uently  develop,  especially  duriug 
labor. 

Treatment.  Peter  says  a  woman  with  heart  disease  should  not  marnr;i 
if  she  is  married  she  should  not  bec^ome  pregnant;  if  she  has  passecl'f 
tlimugh  one  or  two  pregnancies  safely  she  j^hould  not  again  become 
pregnant;  and,  tinally,  if  she  gives  birth  to  a  child,  she  shoidd  not  he 
allowed  to  nurse  it.  Peter's  dictum^  however,  is  loo  sweeping.  It 
should  he  limited  rather  to  the  grave  forms  of  v*alvular  defect  and  to 
incompetence  of  the  heart- muscle. 

"The  hygienic  management  of  canliae  disease  in  pregnancy  is  impor- 
taut,  and  consists  in  the  avoidance  of  undue  exertion,  physical  or  mental^ 
of  sudden  chilling  of  the  surface  of  the  body,  and  iu  the  removal,  iJf 
possible,  of  all  sources  of  nervous  disturbance. 

The  medicinal  treatment  either  during  pregnancy  or  labor  is  for  the 
most  part  symptomatic.  Iron,  arsenic,  or  strychnine  are  frequently  use- 
ful as  tonic  raeasurt^s*  For  cardiac  supports  strophanthus  iu  5-minim 
doses  of  the  tincture  sev^eral  limes  daily,  or  the  tincUire  of  digitalis,  5  to 
10  minims  three  times  daily,  may  be  used,  or  digitaline  may  be  given  in 
ri^  to  j}^  grain  doses,  Trinitrine,  by  preventing  the  contraction  of  the 
arterioles  caused  by  digitalis,  is  a  valuable  auxiliary  to  the  latter  drug. 

The  ofetetric  management  of  serious  cardiac  disease  will  often  ta:t  the 
physician^s  skill  and  judgment.  When  the  woman  is  in  imminent  peril 
the  artificial  interruption  of  pregnancy  is  demanded*  Yet,  when  the  con- 
ditions are  bad  enough  to  justify  interference,  even  a  premature  labor  is 
attentied  with  great  danger,  Kaltenback  regards  un com jien sated  valvular 
disease  as  a  jjositive  indic*attuu  for  the  induction  of  labor.  Fehling 
would  terminate  the  pregnancy  wfaen,  iu  addition  to  the  non-conii>ensa-j 
tion,  tliere  is  chronic  bronchitis  with  marked  emphysema.  In  the  pres-^ 
euee  of  such  [admonary  congestion  and  onlema,  with  extensive  visceral 
complications,  geneml  anasarca  or  ascites^  and  extreme  dysjmrra,  and 
especially  if  the  sym])toms  become  more  pronounced  notwilhstauding 
treatment,  the  uterus  should  be  emptied.  Winckel,  on  the  other  hand, 
speaks  discouragingly  of  the  result«i  of  premature  delivery. 

The  indications  after  labor  has  begun  are  to  deliver  the  patient  with 
as  little  exertion  on  her  part  as  possible*  Chlororoform  should  be  used 
to  diminish  violent  effort  and  to  limit  shock.  After  sufficient  relaxation 
forceps  should  be  employed.  Should  the  dilatation  be  slow^  it  may  he 
hastened  by  artificial  means;  manual  dilatation,  or,  if  the  emergency 
re«juires,  Diirlisseu's  incisions  should  be  practised.    Meantime,  the  heart 
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should  be  braced  with  one  or  more  of  the  usual  cardiac  supports — stro- 
plianthus^  spartein,  digitalis^  trinltrine,  and  caffeine.  These  agents  act  most 
promptly  and  efficiently  if  given  by  the  hypodermic  method.  Sudden 
asystole  at  the  end  of  the  second  stage  is  best  met  with  inhalation  of 
nitrite  of  amyl  and  with  hypodermics  of  ether  or  strychnine.  When 
these  measures  fail^  from  10  to  16  ounces  of  blood  should  be  taken  from 
the  arm.  Ergot  should  be  proscribed,  since  it  contracts  the  arterioles 
and  increases  the  circulatory  obstruction;  moreover,  it  limits  the  blood 
loss  from  the  uterus.  Moderate  bleeding  after  delivery  is  beneficial. 
When  not  sufficiently  free  it  should  be  favored  by  the  use  of  douches  of 
warm  sterile  water,  at  a  temperature  not  exceeding  40°  C.  (105°  F.). 
If  during  the  labor  the  patient  suddenly  expires,  the  child  being  viable, 
accouchement  forc6,  or,  if  need  be,  Caesarean  section,  should  at  once  be 
performed,  in  the  hope  of  saving  the  child. 


PART  VII. 

PATHOLOGY  OF  THE  PUERPERIDM. 


CHAPTER    XXV. 

ANOMALIES  AND  DISEASES  OF  THE  BREASTS  AND  NIPPLES. 

Normal  Data.  The  reader  will  recall  that  each  mamma  empties  its 
secretion  through  the  nipple  by  means  of  about  twenty  ducts  in  direct 
communication  with  the  mammary  acini.  These  ducts  are  lined  with 
cuboidal  epithelium. 

The  acini  are  composed  of  saccular  dilatations  of  the  terminal  ends  of 
the  smallest  ducts,  and  possess  a  membrana  propria  lined  with  character- 
istic secretory  epithelium.  White,  fibrous  and  adipose  tissues  surround 
the  acini  in  varying  proportions,  according  to  age  and  the  individual. 
Like  all  other  active  glands,  the  niamnne  are  rich  in  bloodvessels,  lym- 
phatics, and  nerves. 

The  blood-supply  is  peculiar  in  that  the  ducts  are  surrounded  by  a 
vascular  plexus,  instead  of  jmrallel  vessels  inosculating  with  one  another 
as  in  the  vohmtary  muscles. 

The  nerve-endings  have  never  been  conclasively  traced;  but  they 
doubtless  terminate  in  the  parenchymatous  elements. 

The  lymphatics  communicate  ultimately  with  a  single  large  channel 
extending  to  the  axilla. 

The  breasts  roach  fullest  development  during  j)regnancy,  when  the 
glandular  epitheliu  become  enlarged  and  tilled  with  milk  globules. 

Anomalies. 

SuiKjrnumeniry  nipples  and  breasts,  defective  development  of  the 
nipples,  an<l  al)s<nK'e  of  one  or  both  breasts  are  met  occasionally. 
Complete  absence  of  the  gland  is  rafre,  but  imperfect  development  is 
common.  There  are  but  few  cases  reported  of  hyjKTtrophy  of  the 
breast.  It  is  Siiid  that  lactation  has  been  known  to  reduce  an  abnor- 
mally enlarged  breast.  Polymastia  (su|)ernnmerary  breasts  or  nipples) 
is  common.  The  location  varies,  but  is  usually  below  the  true  breast. 
There  may  be  one  or  more  sufXirnumeniry  breasts  or  nipples,  which 
have  l)een  recorded  as  being  situated  either  in  the  shoulders,  umbilicus, 
back,  groin,  labium,  or  buttock.  One  case  was  re|x>rted  as  having  nine 
breasts;  another,  ten  nipples.  These  anomalies  are  of  obstetric  interest 
only  in  so  far  as  they  may  affect  the  woman's  ability  to  nurse  her  chiUI. 

Defects  of  the  nipples  are  es|)ecially  important,  as  they  may  interfere 
with  nursing.     Both  congenital  and  ac(juired  deformities  are  common. 
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The  nipples  may  be  primarily  small,  i^utiken,  or  inverted,  or  imper- 
fectly developetl  fnmi  pressure  of  faulty  clotliing. 

The  nipple  let^ionsof  bctatiDn  are  lai^ely  the  result  of  defective  devel- 
op iiient,  and  consequent  difficulty  in  nursing. 

Sore  Nipples, 

Nipple  les^ions  of  greater  or  le^^  mi* verity  ocenr  in  nearly  50  j>er  cent. 
of  nursing  womed^  and  begin  usnally  within  the  first  few  days  after 
f^uckling  m  inaugurated^  being  due  to  maceration  and  abrasion  of  the 
cuticle  by  the  infunt*  They  are  of  cliniLiil  importance  by  virtue  not 
only  of  the  exquisite  suffering  they  may  oeeasiou  during  nursing,  but 
especially  of  their  etiological  relation  to  mastitii>.  Mene  erosions  may 
soon  heal  and  give  rise  to  no  further  trouble.  While  they  perssist  they 
are  often  extremely  painful,  and  they  commonly  lead  to  more  serious 
lesionti. 

Fissures  occur  at  the  base  or  top  of  the  nipple.  The  latter  run  trans- 
versely to  the  axiii  of  the  breast-  Ulcers  not  infrequently  rejsult,  and 
when  milk-ducts  open  into  the  base  of  an  nicer  they  are  occluded  as  the 
ulcer  hefiL'?* 

Etiology.  Defective  development  and  deformities,  by  rendering  nurs- 
ing diiiicult,  frequently  act  to  increase  the  injuries  inflicted  on  the  nipples 
during  suckling.  Needless  mflccKition  of  the  nipples  by  Urn  pmlonged 
and  frequent  nursing  is  often  the  muse  of  ei\>.sitin  and  fissure*  S<Mjr  or 
aphtlue  (tlirusli,  sprue)  in  tlie  chihl's  mouth  expoi?es  the  nipples  to  in- 
ftHition,  Unoleanliness  of  the  nipplcis  in  the  later  weeks  of  preguancy, 
and  csiiecisilly  during  lactation^  is  a  conim<jn  s^Kine  of  septic  invaiiion, 

Treatmeat.  PuuI'MY lactic.  Prevention  ^htnild  Ix^gin  in  the  man- 
agement of  pregnancy.  The  presence  of  dufi  itiv*'  niiiples  should  not 
esi-ajje  the  antepartal  examinations*  Teach  the  woman  to  dnvw  them 
out  daily  during  tkt  hist  two  or  threw  months  of  |>rf*g nancy  with  clean 
fingers  or  by  men  lis  of  a  suitable  breasi*pump.  This  pmetiee  not  onlv 
tends  to  develop  the  nippier?,  but  also  pre]>ares  them  to  withstand  I>ett4?r 
the  niorhiinical  violence  of  beginning  nursing*  Tlic  mother  should  be 
wnrnetl  of  the  injury  that  ni^iy  be  iVnw  by  tight  chjthiiig. 

For  at  least  a  nKjnth  before  labfjr  s|>ecial  attention  must  be  paid  to  tlie 
cleanliness  of  the  parts*  Daily  bathing  in  warm  water  and  a  bland  soap, 
or  with  a  solution  of  borax— a  tablespnonful  to  the  pint  of  boiled  water 
— is  a  valuable  precaution.  The  use  of  agents  for  hardening  the  nipples 
is  not  advist*d.  There  is  reason  to  doubt  that  bathing  the  nijiples  with 
alL^ihoHe  and  other  astringent  solutions  is  a  suitable  preparation  for  nurs* 
ing.  It  is  more  than  probaldc  that  Imnlening  the  skitj  |)redisposes  it  to 
cnicking.  It  w^ould  seem  more  mtional  to  keep  the  nipples  as  supple  us 
pomble.  The  a|)pHcation  of  ftvsh  cacao  butter  or  some  equally  bland 
emollient,  as  lannlin,  after  the  daily  cleansing  promotes  this  end, 

I)r,  J*  M.  MalAott  praises  the  following  treatment :  Daily  for  a  month 
or  more  before  labor  the  patient  anoints  the  nipples  at  night  wiili  lanolin, 
working  it  thonjugldy  into  them  by  knwiding  them  betwei'U  the  thumb 
and  fingers.  In  the  morning  tlie  nipjdes  receive  a  pre^longcd  scrubbing 
with  a  soft  nail-brush  and  pure  snap  and  water,  eaie  being  taken  not  to 
abnide  the  skin  surfaces*     The  nipples  are  then  rinsed  and  dried. 

When  nursing  begins  the  delicate  cuticle  of  the  manmiilla  may  be  broken 
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and  abraded^  and  during  the  post-partal  month  tlie  septic  exposure  is 
especially  increased  by  the  contact  of  hands  liable  to  be  infected  from 
the  lochia!  discharges.  The  occurrence  of  thrush  or  of  ophthalmia  in 
tho  child  obviously  adds  to  the  risk  of  infection.  Hence  the  need  of 
a  cleanly  management  of  the  nipples  during  the  first  weeks  of  lactation. 
The  avoidance  of  septic  contact  is  clearly  important.  Bathing  with  a 
boric-acid  lotion  before  and  after  each  nursing  is  specially  advised.  A 
saturated  aqueous  solution  is  not  too  strong.  Cleansing  the  infant's 
mouth  with  a  similar  wash  before  and  after  each  nursing  is  in  the 
interest  of  both  mother  and  child.  Care  must  be  taken  not  to  abrade 
the  buccal  mucous  membrane,  lest  the  practice  invite  the  trouble  which 
it  aims  to  prevent.^  More  active  antiseptics  are  more  effectual,  but  they 
require  greater  care  in  use.  The  writer  has  employed  with  satisfaction  a 
nipple  dressing  wet  with  a  mercuric  iodide  or  chloride  solution,  1-10,000 
or  1-5000 ;  the  mercurial  must  be  rinsed  off  with  boiled  water  or 
with  the  boric-acid  solution  before  nursing. 

To  limit  the  injury  done  by  maceration  and  bruising,  a  single  nursing 
need  not  occupy  more  than  ten  or,  at  the  most,  twenty  minutes,  and 
regularity  should  be  insisted  upon.  See  that  both  breasts  are  nursed, 
each  on  an  average  from  seven  to  ten  minutes. 

The  cacao-butter  or  some  other  similar  inunction  may  be  employed 
with  advantage  after  each  nursing,  the  surfaces  having  first  been  cleansed 
as  already  detailed. 

Curative  Treatment.  Excoriations  and  slight  fissures  heal  in  most 
cases  under  proper  and  timely  antiseptic  treatment.  An  ointment  of 
eqnal  parts  of  subnitrate  of  bismuth  and  castor  oil  may  be  used  as  ad- 
vised by  Hirst.  The  writer  has  generally  preferred  to  this  a  similar 
ointment  made  with  the  glycerite  of  starch.  But  the  glycerin  preparation 
may  not  always  be  well  borne  by  the  skin.  The  ointment  should  fre- 
quently be  sterilized  by  heat.  Before  applying,  the  parts  are  disinfected. 
A  valuable  agent  for  the  latter  purpose  is  the  hydrogen  dioxide.  While 
a  host  of  nipple  lotions  and  other  applications  have  been  recommended 
in  these  affections,  none  is  more  rational  or  promises  better  results  in 
ordinary  cases  than  some  simple  but  carefully  executed  antiseptic  plan  of 
treatment. 

Pain  during  nursing  may  be  relieved  to  some  extent  by  pencilling  the 
nipple  five  or  ten  minutes  before  the  child  is  put  to  the  breast  witlra  1 
to  5  per  cent,  cocaine  solution.  The  solution  ought  to  be  heated  to  the 
sterilizing  point  shortly  before  using. 

A  1  or  2  percent,  carbolic  lotion  applied  in  the  same  manner  is  some- 
times useful  as  an  anaesthetic.  The  addition  of  one-tenth  its  volume  of 
glycerin  prolongs  the  action  of  the  lotion  and  keeps  the  skin  soft. 

After  the  application  of  drugs  the  nipples  siiould  always  be  cleansed 
before  nursing. 

In  excoriations  and  fissures  that  are  not  too  sensitiv^and  do  not  bleed 
readily,  nursing  through  a  nipple-shield  may  be  tried.  The  shield  pix)- 
tects  the  nipple  from  the  friction,  and  to  some  extent  from  the  maceration 
of  suckling.     Unfortunately  for  this  nietiiod,  the  child  may  not  accept 

*  An  easy  and  reliable  inctlKxl  is  to  wrap  a  small  piece  of  al)sorl>ent  cotton  or  soft 
cheesecloth  aronnd  one  of  the  fin<;ers,  aiwl,  .ilter  satnratiiij;  it  with  the  boric-acid  wash,  to 
rin»e  out  the  child's  mouth  carefully.    Tliis  alluws  all  surfaces  of  the  mouth  to  be  bathed. 
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the  substitute  for  the  natuml  titpple.  If  iirtifiekl  nipples  are  u^ed,  m  tk 
important  that  they  be  remlered  aj^t?ptic  by  boiling  for  live  minute-^  i^^ 
water  iiii mediately  before  using  and  nat  bandied  with  unclean  fingers!<. 

Similar  proteetiou  to  the  nipple  lesions  is  afforded,  though  in  a  |^ 
degree,  by  coating  tlie  affected  surfaces  with  a  pellicle  of  coiupooDt/ 
tincture  of  benzoin. 

Deep  and  [>atnful  fissures  may  be  treated  with  the  solid  stick  of  mtmte 
of  silver*  The  entire  raw  surface  should  be  tonclied.  The  lips  of  tiie 
fissure  being  wtII  sepamteil,  the  caustic  point  is  drawn  slowly  throii^li 
it.  This  is  repeated,  if  rcfjuired,  in  tfiree  ur  four  days.  Care  mii4  k 
taken  tliat  no  excess  of  moisture  is  present,  otherwise  the  dissol vet]  silver 
halt  may  trickle  over  the  surrounding  surfaces  and  healthy  structures 
lie  injnred.  A  serious  objection  to  this  treatment  is  the  exquisite  jiak 
it  causes.  This  may  in  great  measure  be  prevented  by  first  beinm^biug 
the  part  with  a  4  per  cent,  cocaine  solution.  After  tlie  applicatiou  of 
the  caustic  the  nipple  may  be  covered  with  a  piece  of  liut  well  wetwilli 
tlic  autesthetie  lotion, 

lustcacl  of  the  solid  sticky  two  or  three  applicatiousdaily  of  anaqiietjii> 
solution  of  the  nitrate  of  silver  may  l>e  preferred.  Id  the  streDgtb  d  1 
or  2  [percent,  it  causes  little  pain  and  frequently  docs  good  service.  The 
affected  nipple  should  l>e  rested,  if  possible,  for  twenty- four  houni  or 
more. 

When  other  measures  failj  suspension  of  uniting  for  one  or  twodats 
someiimrs  succeeds.  If  both  breasts  are  affected  each  may  be  rested  m 
alternate  days. 

It  U  very  rarely  that  the  nipple  lesions  are  so  rebellious  to  well-directid 
treatment  as  to  neoeseitate  the  total  abandonment  of  nursing. 


Mastitia. 

Mastitis  occurs  in  5  to  6  percent*  of  nursing  women,  oftenest  io  prim- 
ipane,  and  may  or  may  not  terminate  iu  suppuration.     In  the  grui^ 
majority  of  wises  it  begins  within  the  post-part um  montli*  f 

Etiology.  Tliat  the  essential  factor  in  mastitis  is  sepsis  iloan  no! 
adtuit  of  discussion*  Here,  as  elsewherej  the  snpjjuratioji  ami  tlie 
local  morbid  prot^ess  which  leads  up  to  it  are  due  to  in  feel  ion.  OIjvi- 
ously  the  offending  organisni  may  Ije  any  of  the  pu&-|>rtKlucing  gernis* 
Most  freouently  found,  according  to  Escherich^  arc  the  staphylococcus* 
aureus  and  all)us.  The  streptococcus  of  pus  is  next  in  order  of  frctjuctiry. 
The  loeliia  is  a  prolific  Sfjurt^^  of  infectious  material,  which  during  chiM- 
bed  is  added  to  the  usual  septic  exptjsures. 

Tlie  predisposing  causes  and  the  methods  of  infection  arc  queslioib 
involved  in  some  dispute.  Impaired  general  health  and  local  mei^b^i' 
ical  injuries,  diminishing  the  resisting  power^  arc  obviously  imporuiiit 
predisposing  factors  in  many  cases.  Contusions  of  tlie  breast  from  hiow:* 
or  from  bruising  with  the  breast-pump  may  become  the  starting-[»ointof 
mastitis. 

The  influence  of  milk  stasis,  which  is  so  large  a  factor  in  I  he  jxipulaf 
belief,  is  differently  estimated  by  obstetric  writers.  Olshauseii  denies  lh«t 
it  causes  inflammation,  lloser  holds  that  milk  retention  is  a  result,  oot 
a  cause,  some  of  the  lactiferous  ducts  being  occluded  by  iuflamtoat^ 
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swelling  of  sarrounding  structures.  Others  think  milk  stasis  may  favor 
the  growth  of  bacterial  organisms.  Possibly  retention  by  damaging 
the  delicate  endothelium  of  the  lacteal  ducts  in  the  engorged  areas  may 
hecome  a  factor  in  the  septic  invasion.  Engorgement  alone  is  not  a 
competent  cause. 

That  the  nipple  lesions  so  common  during  early  lactation  hold  a 
prominent  place  among  the  predisposing  causes  of  infection  does  not 
admit  of  doubt.  Fissures  of  the  nipple  and  even  the  abrasions,  which 
are  almost  invariably  produced  by  the  friction  of  the  child^s  tongue  and 
lips  in  the  first  weelb  of  lactation,  expose  the  lymphatics  directly  to  the 
entrance  of  septic  organisms. 

That  the  morbific  agent  in  a  considerable  proportion  of  cases  enters 
by  the  lactiferous  tubules  is  beyond  question.  It  is  well  known  that 
pathogenic  germs  may  penetrate  healthy  mucous  or  serous  surfaces.  Fre- 
quently the  way  is  made  easy  by  the  injury  done  by  milk  engorgement 
or  by  mechanical  violence.  That  pyogenic  bacteria  which  have  gained 
access  to  the  milk  ducts  from  without  may  pass  into  the  deep  structures 
of  the  gland,  even  against  the  milk  stream,  cannot  be  doubted.  Kecent 
observations  have  shown  that  staphylococci  are  frequently  present  in  the 
milk  of  perfectly  normal  breasts.  Palleski  examined  tiie  milk  of  twenty- 
two  healthy  nursing  women  and  found  staphylococcus  albus  in  ten.  Sim- 
ilar observations  have  been  made  by  other  investigators.  Honigman 
and  Ringel  contend  that  human  milk  normally  contains  the  staphylo- 
coccus pyogenes  albiisand  aureus.  Tiiat  mastitis  occurs  so  infrequently, 
despite  the  frequent  presence  of  the  niicrobic  causes  of  suppuration,  must 
be  explained  by  tiie  fact  that  a  favorable  condition  of  the  soil  as  well  as 
the  presence  of  the  germ  is  necessary  to  bacterial  growth. 

A  possible  source  of  mammary  inflammation  which  is  not  often  men- 
tioned by  obstetric  writers  is  infection  tiirough  the  blood  channels. 
Karlinski  declares  that  micro-organisms  from  the  cavity  of  the  uterus  in 
process  of  involution  may  be  found  in  the  blood.  Escherieh  affirms  that 
staphylococci  which  have  gained  access  to  the  blood  tliron^h  infection  of 
the  genital  apparatus  are  excreted  in  the  milk  as  well  as  by  other  chan- 
nels. In  the  milk  of  infected  pnerpene  he  found,  without  exception, 
staphylococcus  aureus  or  albus.  That  infection  of  injured  mammary 
tissues  is  possible  from  sepsis  in  remote  orgjins  is  abundantly  established 
by  clinical  observations  and  by  the  experiments  of  numerous  observers 
on  the  localization  of  septic  processes.  Not  alone  direct  injuries  of 
the  breast  invite  such  localization,  but  there  is  reason  to  believe  that 
general  pathological  conditions,  even  exposure  to  cold,  may  act  in  this 
manner. 

We  must  conclude  that  the  infecting  organisms  may  reach  the  gland 
structures  through  the  lacteal  ducts,  the  lymphatics,  or  the  bloodvessels; 
that  nipple  lesions,  milk  stasis,  contusions  of  the  breast,  impaire<l  general 
health,  probably  chilling,  and  genital  or  other  remote  infections  are  among 
the  predisposinja:  causes. 

Symptoms.  The  essential  symptoms  of  mastitis  are  pain,  swelling,  and 
localized  tenderness  in  the  breast,  to^ethcT  with  more  or  less  rise  of  tem- 
perature. The  attack  is  frequently  ushered  in  by  a  chill  or  slight  chilli- 
ness. 

When  pus  forms  fluctuation  may  usually  be  detected,  and  a  deep  red 
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or  bluish  discoloration  of  the  skin  is  observed  at  the  place  wlierc  tlie  \n 
conies  nearest  the  surface.     Yet  Hiietuation  may  be  absent  in  deep-^catnil 
suppuration,  and  tlie  evidence  nsually  affisrdcd  by  the  appearance  of  tbt 
sltin  may  be  wanting,  at  least  for  a  time,  after  pus  13  preseot 

rorms.     There  are  three  principal  forms  of  mastitis:  Gkndrihr,  d 
glandular,  snbentaneous.     To  the  latter  two  the  terra  perimaslitis?  woiiltf* 
perhaps  more  proprly  apply,    Tlie  differential  diagnosis  of  i\\m^  \m^ 
lies  of  mastitis  depends  upon  the  sonree  of  the  infection  and  tlie  iottitkr" 
of  septic  foei,  toj^ether  with  the  degree  of  systemic  distnrbaoc^. 

In  the  subcutaneon!^  f<)rni  the  lesion  is  usually  single  and  differs  littk' 
from  Hnperfi<*ial  phlegmon  in  other  parts  of  the  body.  In  the  glandular 
form  more  pain  and  more  const itutioiial  disturbance  are  present  than  in 
the  subcutaneous  variety;  prodromal  chill  is  umial;  the  lesion  is  (iftrji 
multiple;  the  gland  is  indurated.  In  the  subglandular  form  the  \mi\  iji 
deep  seated  and  more  intense,  temperature  persistent  and  high,  the  gland 
not  indurated,  and,  when  suppnnition  has  ocfnirredj  it  floats  upon  the 
surface  of  the  fluid*  Pus  is  detected  by  j>assing  an  aspirating  umlk 
l)ehind  the  gland.  Suppuration  may  eventuate  in  any  of  the  foniis^  dt^ 
fiend ing  upon  the  patient's  lack  of  power  to  resist  tlu^  infection  and  upon 
the  quantity,  nature,  and  virility  of  the  invading  jnirasites.  It  must  Dot 
be  forgotten  that  two  or  all  forms  may  coexist. 

Treatment  PROPUYLAcnc  ani>  Abortive,  Milk  engorgement  is 
combated  by  training  the  child  early  to  nur^ie.  Congestion  or  vn^m 
mcnt  oc^curSj  usually  on  the  second  or  third  day,  A  slight  fever  \ 
some  distress  refen^ed  to  the  breast  are  nsually  the  first  symptiuiis* 
infant  should  receive  its  first  lesson  as  soon  after  birth  as  the  emiilition 
of  t h e  mo t h e r  \v  i  1 1  \w  r m  i  t ,  us ua  1  ly  wi  thin  si  x  o r  e  ijrh  t  h c 1 1 1 rs,  aud  no 
effort  should  be  s|mred  in  teacliing  the  child  to  suckle  before  the  rail' 
secretion  is  fully  establis!ied«  The  use  of  the  breast-pnnip,  asl 
rule,  is  nnsatiafectory.  It  frecjnently  fails,  and  is  liable  to  briiist* 
breast 

At  the  hands  of  a  skilful  nurse,  masRage  is  often  useful  for  tlie  rcW 
of  overdiHtention,  either  ttf  the  entire  breast  or  of  single  lobnles.  It  t*_ 
eontraindicated  in  the  presence  of  inflatnniationj  and  is  ]>erniissible  ofli 
when  not  minfiiL  The  breasts  should  he  well  oiled  in  order  that  i 
nurse's  efforts  be  not  expended  in  mere  friction ,  but  be  rather  u  M 
kneading  directed  to  the  gland.  The  stroking  is  practi^inl  in  the  dip 
tion  of  the  lactiferous  ducts,  from  the  base  of  the  gland  toward  the 
apex. 

In  hypersecretion  the  compression-binder  is  an  extremely  \Tilnahfc 
measure.  A  well-made  Murphy  binder  is  esjK^*ially  recommended. 
is  applied  firndy,  the  pressure  being  evenly  dislrlluited  tn-er  the  bn 
by  a  moderately  thiek  layer  of  cotton-wool  under  the  binder.  An  op  _ 
ing  in  the  centre  of  the  cotton  compress  prevents  injurious  presj^iin 
upon  the  nipple.  Compression  is  useful  both  as  a  preveniive  ami  an 
abortive  measure  in  mastitis. 

Topical  applications  of  oleate  of  atropia  are  effectual  for  dimitii4ii^ 
the  milk  secretion,  but  they  must  be  used  \\4th  ctire  lest  the  sec  ret  i*  ml 
too  much  repressed  or  the  patient  present  an  idiosyncrasy  to  Ixdhidtm 
even  in  smail  physiologioal  doses.     Saline  catharsis  and  the  restrid* 
of  liquids  are  especially  indicated  in  over-free  secretion. 
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Essential  for  the  prevention  of  mastitis  is  the  preventive  and  curative 
treatment  of  nipple  lesions.  As  has  already  been  said  with  reference 
to  the  prophylactic  care  of  the  mammillae  during  the  early  weeks  of 
lactation,  it  must  be  remembered  tliat  prolonged  maceration  of  the  nip- 
ple in  the  child's  mouth  is  injurious.  A  single  nursing  need  not  occupy 
more  than  ten  or,  at  the  most,  twenty  minutes,  and  regularity  should 
be  insisted  upon. 

A  part  of  the  prophylaxis  which  must  not  be  overlooked  is  addressed 
to  the  general  health  of  the  patient.  Tonics  are  indicated  in  the  majority 
of  convalescents  from  childbirth. 

Applications  of  ungueutum  Crede  may  be  of  service.  About  a  drachm 
should  be  rubbed  well  into  the  breast  night  and  morning. 

Treatment  of  Suppuration.  When  pus  forms  in  either  variety 
of  mastitis  it  should  immediately  be  evacuated.  An  ansesthetic  is  re- 
quired except  in  simple  subcutaneous  abscess.  Ethyl  chloride  (Kelene) 
may  be  used  to  freeze  the  tissues  over  the  area  to  be  incised  when  the 
abscess  is  not  too  extensive,  and  when  tiie  type  is  either  subcutaneous 
or  glandular.  The  incision  should  radiate  from  the  nipple,  to  avoid 
severing  the  milk-ducts,  and  should  be  large  enough  to  admit  the  finger 
freely.  When  but  one  incision  is  made,  it  is  to  be  located  at  the  most 
deiiendent  point  of  the  abscoss-cavity.  It  is  well  to  avoid  the  areola, 
unless  the  incision  can  be  kept  wiiolly  within  that  area.  Otherwise  an 
unsightly  scar  results,  owing  to  pigmentation  of  the  cicatrix. 

The  finger  is  then  introduced  and  the  cavity  thoroughly  explored. 
If  the  abscess  be  large,  and  especially  if  several  loculi  are  found,  counter- 
openings  should  be  made  at  remote  |)oints.  The  cavity  or  cavities  are 
then  thoroughly  irrigjited  with  the  normal  salt  solution  or  with  peroxide 
of  hydrogen.  A  drain  of  washed-out  strip  iodoform  gauze  is  placed  in 
each  opening,  and  a  large  compress  of  aseptic  cotton  or  cheesecloth  is 
applieu  an(l  h(»ld  firmly  by  a  breast-binder.  The  dressings  must  be 
changed  daily  for  six  to  eight  days  and  the  irrigation,  as  a  rule,  repeated. 
By  the  end  of  that  time  the  incisions  may  generally  be  allowed  to  close 
unless  pus  is  present.  One  or  two  soft  flexible  rubl)er  drainage-tubes 
for  each  opening  may  be  substituted  for  the  gauze,  if  preferred,  after  the 
first  few  days.  The  tubes  should  be  shortened  from  day  to  day  as  the 
abscess  cavity  diminishes. 

One  of  the  most  valuable  agents  in  aborting  mastitis  is  the  early  and 
continued  application  of  cold,  either  by  the  ioe-coil  or,  preferably,  by  the 
ice-bag.  The  bag  should  not  be  placed  directly  on  the  breast,  but 
should  have  two  or  three  layers  of  flannel  betwt^'ii  it  and  the  surface  of 
the  breast.  Continued  cold  applied  in  this  manner  is  almost  a  specific 
for  pain,  and  tends  also  to  abort  suppuration.  It  is  possible  that  the 
cold  may  limit  the  rapid  development  of  the  micro-organisms,  or  at 
least  check  their  growth  from  the  thermal  conditions  present. 

Tonics,  milk  punches,  and  especial  attention  to  the  regularity  of  the 
bowels  are  indicated. 

Agalactia. 

The  causes  of  agalactia,  or  diminution  of  milk  secretion  to  a  degree 
below  the  normal,  are  general  and  special.     Adynamia  of  any  origin  may 
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be  accompanied  with  insuflSctcnt  milk  secretion.  Tliii^  may  be  Am  ttt 
tliiirrhroaj  fevers,  lieniorrhagcs,  serious  orgLiiiie  lesion j^.  in^tifticieiit  mm?- 
iiihmeiitj  or  mastitis.  On  tlie  other  hatitlj  congeiiitfil  or  aet|QireJ  mlJ 
formations  may  be  tlie  cause.  Lack  of  tlevelojmsent  of  the  glandul* 
ti^ue  ii^  one  of  the  most  frequent  causes,  in  >vhieh  l»ei"e*lity  plays  i 
hnportant  part. 

In  the  cases  dependent  upon  general  condiltons  ev<*rv  effort  mit^t 
made  during  pregnancy  to  restore  the  ]»atientV  tone  ajid  vipor:  an 
after  labor  libeml  quantities  of  fluid — ^^milk  jirefct^ibly — must  In*  laled 
Malt,  liu.sgell  emulsion,  soniatose  (3  or  4  tca^poonfui.^  daily),  :tni1  (mKf 
containing  ])liospborns  arc  believed  to  Ijc  useful*  Thyroid  c*Atraet,grJ 
3  to  5  times  daily,  is  said  to  increase  the  quantity  and  to  impmvef 
quality  of  the  milk.  Massage  of  the  abdomen  frcvni  the  jn^lvis  i(\  ih 
breasts,  inchidin^^  flip  latter^  it  is  eh-iimed  increases  the  amount  of  bWl 
brought  to  the  mammary  glands.  The  breasts  may  be  stimulated  bv 
massage  and  by  daily  applications  of  faradism. 

Congenital  conditions  are  not  amenable  to  treatment ;  whereas,  aemiiml 
malfor[nalious,  sueh  as  stenosis  of  milk-dnctSj  or  pai-enchymatotis  degvn- 
erations  due  to  indurative  processes,  can  be  modified  in  some  cases  bv 
timely  treatment* 

As  inflammatory  lemons  are  the  common  local  causes  of  thege  mm- 
raary  changes,  it  is  of  first  importance  to  prevent  their  oe43urreuoe,  ad 
if  not  successful  to  limit  them  as  much  as  possible. 


QalactorrlKEa. 

Galac^torrhnea  is  an  exceaiive  secretion  of  milk  which  persists  after  wettD- 
ing*  The  cause  im  unknown*  The  quantity  of  nnlk  is  very  large  imd 
its  quality  tliin  and  watery.  One  or  l>otli  brcjists  may  be  affected,  nn J 
the  condition  may  scTionsly  impair  the  general  healtli. 

Treatment.    Treatment  c*>nsists  in  firm  compression  of  the  breists 
with  a  breast-binder,  the  exhibition  of  iodide  of  potassium,  gr,  x  t,  *  *~ 
and  the  persistent  use  of  ergot  for  a  considerable  period.     Oleale  i 
atropia  may  be  applied  locally  with  caution*    General  tonics  and  Imn 
tinies  are  es[>eciall7  indicated, 

Galactocele. 

G^lactocele  is  a  condition  in  which  a  niammary  acinus  bet^otnesdij 
tended  witli  milk*     This  may  be  due  to  congenital  ctjuditions,  sm*b  i 
absence  of  the  duct,  stenosis,  or  atresia;  or  may  result  from  inflai 
tiou.     It  is  single  or  nmlliple,  and  may  affect  one  or  Imlli  breasts* 

Theatmekt.     Treatment  is  indicated  where  the  condition  is  \\f\ 
gressivcy  and  consists  either  in  laying  the  cyst  open  under  aseptic  pn 
cautions,  and  treating  it  as  an  abseess^Kiavity,  or  dissecting  it  aut  atifl 
closing  the  wound  at  once* 

It  must  uot  be  forgotten  that  galactocele  sotnetimes  undergoes  ^(X 
taneous  curCj  the  milk  becoming  innpissiited  and,  finally,  inclosed  idj 
ihrunkeu  sac,  and  having  the  (x^nsjstence  of  aebai^us  matter, 
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Polygalactia. 

This  is  an  excessive  secretion  of  milk  during  lactation,  and  is  to  be 
distinguished  from  galactorrha?a,  in  .which  the  milk  secretion  jKirsists 
after  weaning.     It  is  often  sufficient  to  affect  the  general  health. 

Treatment.  Restrict  diet,  especially  liquids;  also  regulate  the 
])atient's  food.  Apply  compression  binder,  give  salines,  and,  if  neces- 
^xrvy  evacuate  the  superabundant  amount  of  milk  by  breast-pump. 
Massage  is  contraindicated  except  in  "caking." 

Hyperlactation. 

This  occurs  when  the  child  is  nursed  beyond  the  weaning  age.  A 
recent  case  was  reported  at  one  of  the  Brooklyn  hospitals ;  a  negro  boy 
three  and  a  half  years  of  age  was  sent  by  his  mother  to  tlie  hosj)ital  to 
be  weaned. 

Oftentimes  the  health  of  the  mother  in  such  oases  suffers  markedly, 
so  much  so  as  to  demand  a  change  of  cliinate. 

Actual  treatment  consists  in  weaning  the  child,  j)rescribing  tonics  for 
the  mother,  and  a  compression-binder  for  a  short  ]>eriod.  The  treat- 
ment advised  in  galactorrhoea  is  indicated  in  these  cases. 


CHAPTER    XXVI, 

PUERPERAL  INSANITY. 

The  term  Puerpet^af  Insanity  h  applied  to  the  psychoses  of  pregiitinrn 
labor,  or  the  ptierperium.  It  does  not  indicate  in  itself  any  siiiele  foms 
or  tvfH?  of  iijjsanityj  l>ut  refers  only  to  the  etiology.  Usually  the  fwni 
of  mental  dertingernenl  is  eitht^f  a  melancholia  or  a  mania. 

As  in  so  many  other  mental  diseases,  there  must  be  a  prepared  m[ 
which  consisU  in  an  liereilitary  piTdispositionj  and  here  the  Ukpne^§ 
to  the  so-called  periodical  and  recurrent  insimities  is  most  pronoimcd. 
While  primfpitfi^  are  most  likely  to  develop  such  mental  deraugeraentj 
there  are  many  %vomen  who  have  repeated  attacks  of  paerjK^ml  insanity 
as  an  aeeornpanimeiit  of  subsequent  accorichements,  and  doubtleis  its 
crisal  development  is  oftentimes  merely  an  exacerbation ^  the  patient's 
mental  state  never  being  after  the  tirst  attack  ati  entirely  normal  one. 
The  n timber  of  women  who  for  the  first  time  become  insane  after  tlie 
second  or  third  ptirtuntion  is  small  in  comparison  with  those  whose  d^^H 
order  attend.s  the  first  confinement,  ^H 

Etiology.     Undoubtedly  there   are  a  large  number  of   factors  kth 
physical  and  mental  that  contribute  to  the  production  of  insanity  at  tliis 
imiKirtant  epoolij  and  while  certain  variations  take  plac^  in  the  ^m\y 
tomatiilogy  of  the  insaniti^  coincident  with  the  pregnant  state  or 
following  birth,  the  bodily  and  mental  causes  very  often  play  a  com 
nous  part.     Much  stress  has  been  laid  u^ion  the  sense  of  shame  nm 
fear  connected  with  the  birth  of  an  illcffiiimate  chUd^  and  undouhtt'rily 
the  worry  and  attendant  suspense  lead  to  such  mimtal  exhaustion  and 
disorder  as  to  end  in  the  overthrow  of  the  jmtient-s  ordinary  mental 
condition*     Strange  to  say^  however,   in  the  majority  of   cases  tlim 
appears  not  only  to  be  a  gradual  evolution  of  symptonii>^  except  in  a 
very  small  number  of  melancholic  cases,  but  there  are  mania  and  eiinfu- 
si  on  which  are  suggestive  of  a  physical  cause  jiresently  to  be  ninre  fully 
referred  to.     It  cannot  be  gainsaid  that  where  conception  has  biH*n  the 
result  of  guilty  intercourse,  and  where  attempts  have  l>een  made  tt>  pro- 
duce criminal  abortion j  there  mtiy  be  not  only  very  great  mental  dii^tr^ 
and  apprehension,  but  an  undermining  of  physical  strength,  which  am 
sufiicient  in  themselves  in  certain  neumtic  individuids  to  lead  to  insanity 
In  Scotland  particularly  the  influence  of  illegitimacy  is  very  great,  i 
per  cent,  of  all  cases  occurring  in  the  experience  of  one  writer 
those  in  which  the  offspring  were  illegitimate.     This,  according  to  Le' 
does  not  appear  to  be  the  case  in  England,  where  61  of  6(1  cases  observtHl 
by  him  were  married  women.     After  all^  the  importance  of  this  element 
depends  very  much  upon  the  moral  sensibility  and  religious  tratnliig 
the  community. 

Among  other  psychical  infiuatces  concerned  in  the  creation  of  this  fi 
of  insanity  may  be  enumerated  the  development  of  the  maternal  instil 
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th^   tortures  of  poverty,  and  the  suffering  that  the  woman  may  undergo 

*^   the  result  of  neglect  or  cruelty  of  her  husband.     Among  the  physical 

^^vtses  may  be  mentioned  certain  conditions  of  exhaxisiion  which  are  due 

^  over-exertion  during  the  months  previous  to  delivery,  the  loss  of  blood 

^t  "this  time,  or  certain  imperfectly  understood  forms  of  autotoxis.    Albu- 

^^nuria,  which  in  former  years  was  supposed  next  to  local  septic  infec- 

^^on  to  play  a  part  that  would  fully  account  for  the  puerperal  psycliosis, 

^^  i]ot  nowadays  regarded  as  a  sufficient  explanation;  in  fact,  the  urine 

^f  the  puerperal  insane,  as  a  rule,  shows  the  absence  of  albumin,  and 

^here  are  many  cases  where  the  disease  develops  in  women  whose  kidneys 

nave  from  the  first  been  unaffected.    The  dangers  of  septic  infection  from 

the  uterine  cavity  itself  have  been  equally  exaggerated.     Lusk,  whose 

conservative  opinions  are  well  known,  is  disposed  to  take  the  view  that 

septic  infection  is  more  likely  to  take  place  when  bacteria  are  introduced 

from  outside  the  body,  and  suggests  that  the  toxaemia  due  to  the  agency 

of  the  bacterium  coli  is  often  at  the  bottom  of  wrongly  ascribed  toxis. 

The  writer's  recent  investigations  as  to  the  origin  of  insanity  wliich  is 
due  to  the  absorption  of  the  products  of  intestinal  putrefaction  lead  him  to 
believe  that  the  cause  of  many  cases  of  puerperal  derangement  is  to  be 
found  in  the  large  intestine,  and  that  the  acute  symptoms,  which  are  very 
characteristic,  maybe  traced  to  the  excessive  formation  of  combined  sul- 
phates, and  are  accompanied  by  the  presence  of  a  large  amount  of  indicaa 
in  the  urine.  Whether  the  initial  cause  be  exhaustion  or  mental  worry, 
the  disordered  metabolism  of  proteids  is  a  likely  consequence.  This  theory^ 
is  borne  out  by  the  investigations  made  by  Lewis  about  seven  years  ago, 
namely,  that  there  was  a  very  decided  reduction  in  the  amount  of  haemo- 
globin, which  in  five  of  his  cases  varied  from  20  to  78  per  cent,  of  tlie 
standard  of  healthy  blood,  although  in  one  of  these  cases  the  oligochro- 
msemia  was  due  to  post-partum  hemorrliage.  In  all  the  five  cases  there 
was  a  lowered  corpuscular  value,  and  in  one  maniacal  patient  a  rather 
sudden  reduction  attended  the  maniacal  outburst.  The  well-settled  con- 
clusions arrived  at  by  Sir  Andrew  Chirk,  Solkowski,  and  others,  and 
verified  by  the  writer\s  cases,  show  that  the  absorption  of  the  products  of 
bacterial  death  invariably  result  not  only  in  diminished  haemoglobin, 
but  in  various  alterations  in  the  nunil)cr  and  structure  of  the  corpuscles 
themselves.  As  familiar  causes  may  be  mentioned  stoppage  of  the  lochia 
and  the  consequent  retention  of  septic  material,  subsequent  inflammation 
of  the  uterus  itself,  and  the  various  accidents  of  the  puerperal  state, 
exhaustion  after  a  protracted  labor^  an  extensive  rxipture  of  the  perineum, 
the  suffering  incident  to  the  use  of  iyistruments^  and  the  formation  of  abscesses 
of  the  bread.  In  a  large  i)roportion  of  cases  the  cause  is  to  be  sought  in 
a  septic  or  toxic  condition. 

Ssrmptoms.  Two  forms  of  puerperal  insanity  are  ordinarily  recog- 
nized :  maniacal  and  melancholic,  the  former  being  much  more  common 
than  the  latter,  the  percentage  varying  from  70  to  80  of  all  the  cases,  and 
in  most  instances  the  excited  or  depressed  state  diifers  but  little  from  the 
familiar  derangement  due  to  various  non-puerperal  causes.  There  are 
certain  |K*culiarities  which  are  so  constant,  however,  as  to  be  considered 
characteristic  by  many,  notably  the  erotic  manifestations  and  thedestruct- 
iveness.  The  hallucinations  and  delusions  are  of  a  lively  and  rai)i(lly 
formed  kind,  and  it  may  be  said  that,  whether  the  patient  is  excited  or 

37 


578 


PATHOLOGY  OF  THE  PUEnPERILM. 


deprt3Bsedj  painftd  emotional  states  are  apt  to  prevail.  The  meliirn'briiin 
may  be  of  slow  or  rapid  formation,  and  if  it  has  a  dominaDt  f^eattireit 
is  the  tendency  to  suicide^  which  is  comnioD, 

Irregular  meotal  disturbances  vvhicli  are  so  brief  as  not  to  fa!!  uoJer 
the  ordinary  heads  of  insanity^  consist  in  delirium  and  temporary  *lii5- 
turlmnces  of  a  confiisional  nature.     There  i*^  also  in  siibjeet^  p>8&eMttg 
the  liereditary  tendency  a  vsiriety  of  insanity  characterized  by  thecom- 
mi?v^iori  of  impulsive  acts,  for  whieh  the  person  is  very  often  held  rospo- 
sible,  her  ordinary  conduct  showing  very  little  or  no  change.     Witkb 
the  fii^t  week  after  delivery  the  woman  may  present  changes  mi  an 
insanity  develop  of  a  most  tiramatic  and  violent  nature- 
There  may  or  may  not  be  a  prodromal  <3oudition  of  ill  h^lth,  mm\- 
fested  by  lass  of  appetite,  indigestion^  constipation,  and  flatulent?^;  Imt 
such  is  apt  to  be  the  ease.     The  patient's  color  is  usually  pale,  the  pub' 
becomes  irritable  and  quick,  and  a  restlessness  is  shown  whicli  grows^tud 
is  associated  with  irritability,  tearfulness,  and  pitiful  complaints  iu  r^rf 
to  petty  annoyances.  Sleep  becomes  disturbed  and  brokeUj  and  the  patii^nt 
is  annoyed  by  brif^lit  lights,  noises,  the  slamming  of  doors,  and  is  ii|}t 
to  be  querulous  and  fault-finding.    She  expresses  no  interest  in  lierdiiM^ 
and,  in  fact,  does  not  eare  to  see  it,  and  wlien  it  is  placed  by  her  «hc  k 
either  indifferent  or  asks  for  it  to  be  taken  away.     She  turns  against  her 
husband,  whom  she  subsequently  accuses  of  infidelity  j  she  becomes  sii^- 
picious  of  those  about  her,  and  may  say  tliat  her  food  is  poisoner!  and 
Refuse  to  cat  it.     As  the  condition  deepens  so  does  the  excitement,  wiiik 
rapidly  formed  delugions  of  persecution — which  at  first  are  systematized, 
but  after waril  become  disorderly  and  without  foundation — ^areexpppiwed* 
Auditory  hallucinations  as  well  as  those  of  the  otlier  senses  are  coDstiiiit, 
and  lead  her  to  express  a  fear  of  injury  and  contamination.     In  well- 
developed  eases  the  articles  about  her  are  declared  to  be  smeared  with 
blood.      Evil  faces  peer  at  her  from  every  side,  and  she  hears  voiees 
urging  her  to  kill  herself  or  some  one  else*     Some  women   manife4 
exceedingly  erotic  eccentricities  of  conduct,  which  amount  to  nympho- 
mania. 

Refined  and  gentlewomen  will  make  indecent  proposals  and  write  foul 
scrawls,  expose  their  persons,  and  sul>scquently  defile  themselves  and  tlmf 
bedc  1  o  th  i  ng  with  thei  r  ex  c  rt*  men  t .  T  here  a  re  so  m  e  cases  of  slow  e  r  g  ro  wth 
where  the  initial  disturbance  consists  in  a  stolid  silence,  with  a  great  denl 
of  suppressed  cxcitcmient  which  finally  bursts  forth.  Cases  are  knowa 
in  which  women  remained  absolutely  mute  for  a  week  or  more,  concKiIi 
their  delusions,  and  ultinuitely,  witliin  a  remarkably  brief  spaoe  of  tin 
became  incoherent  anrl  vifilent.  In  the  deprcssetl  form  of  trouble  tlier? 
may  be  slowly  developed  delusions  which  sometimes  have  a  religiQ 
coloring,  and  such  j>atientsare  apt  to  accuse  themselves  of  crimes,  beli^ 
ing  that  they  are  the  special  objects  of  divine  f^nderanatif>n  and  ar? 
hardly  fit  to  live*  It  is  not  at  al!  unusual  for  such  a  [mtient  to  det-la 
that  her  baby  is  not  her  owuj  or  if  it  is,  that  it  must  be  destrtiye*! 
sacrifice,  and  that  she  must  herself  kill  it,  which  she  does.  Some  tin 
as  a  result  of  delusion  slie  kills  lierself,  or  tries  to,  and  it  is  not  unnsuftl 
for  her  to  do  this,  believing  that  she  is  a  burden  to  her  husKind  and 
friends,  altliough  in  the  majoritj^  of  eases,  as  has  been  said,  the  puerperal 
insane  distrust  those  about  them,  and  are  filled  with  their  own  unhappy 
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importance.  The  concealed  form  of  the  disease  is  one  in  which  the 
patient  may  manifest  a  sh'ght  depression  which  does  not  reach  the  dignity 
of  simple  melancholia,  and  in  which  her  hysterical  conduct  or  derange- 
ment^ regarded,  as  a  rule,  as  ordinary  neurasthenia,  in  reality  disguises  a 
most  serious  psychosis  which  is  appreciated  for  the  first  time  when  some 
sudden  and  perhaps  successful  attempt  at  suicide^  or  some  impulse  result- 
ing in  destruction  of  her  child  or  another  person,  awakens  every  one  to 
the  gravity  of  the  masked  disease  that  has  perhaps  existed  for  a  long 
time. 

The  insane  crimes  of  puerperal  women  are  nearly  always  of  a  nature 
to  suggest  an  unbalanced  mind,  and  there  is  none  of  the  concealment 
that  belongs  to  child  murder  committed  by  sane  persons. 

Regis  refers  to  the  fact  that  homicide  is  a  feature  of  post-partum 
insanity,  while  theft  and  otlier  misdemeanors  which  imply  a  sudden 
instigation  or  a  desire  to  satisfy,  are  chiefly  features  of  ante-partum 
insanity. 

There  is  no  doubt  of  the  fact  that  throughout  the  puerperal  state  the 
woman  has  diseased  appetites  and  impulses,  and  though  they  may  not 
rank  very  high  as  evidences  of  mental  deterioration,  and  may  disappear 
entirely  after  the  re-establishment  of  menstruation,  they  at  some  time  or 
other  find  expression  in  disorderly  acts,  some  being  of  a  criminal  nature. 
Destruction  of  property,  incendiarism,  and  the  impulsive  propensity  to 
steal  are  not  infrequently  manifested,  and  abortive  attempts  at  suicide  lead 
to  newspaper  publicity  and  possibly  to  legal  prosecution.  So  far  as  the 
physical  evidences  of  puerperal  insanity  are  concerned,  we  find  little  that 
IS  distinctive  or  is  not  associated  with  the  ordinary  insanities.  The  indi- 
cations of  malnutrition  in  the  acute,  excited  and  depressed  psychoses  are 
generally  exaggerated,  and  those  signs  of  loss  ot  tone  of  the  bodily 
functions  which  are  the  expressions  of  exhaustion  apjxjar  much  earlier 
than  they  otherwise  usually  do.  Early  and  obstinate  constipation, 
heavily  loaded  urine,  and  other  indices  of  gastro-enteric  disturbance 
usually  commence  almost  as  soon  as,  and  often  before,  the  excitement 
is  at  all  marked,  and  may  eventually  resemble  the  so-called  typhoid 
symptoms  of  various  states  of  exhaustion.  Pallor  is  a  characteristic 
appearance  which  is  common  to  certain  other  toxic  insanities;  the  skin 
often  has  a  glossy,  drawn  look,  and  the  breath  the  so-called  starvation 
odor.  Some  women  at  a  very  early  time  rapidly  sink  into  a  delirious 
condition,  with  occasional  periods  of  consciousness,  but  without  any  rise 
of  temperature,  the  state  being  erroneously  called  puerperal  fever;  in 
reality  it  is  a  toxjemia  which  varies  in  intensity  of  expression  with  the 
rapidity  of  absorption  and  the  virulence  of  the  septic  poison.  Sometimes 
the  mental  symptoms,  as  has  been  said,  are  immediately  connected  with 
the  stoppage  of  the  lochial  discharge;  but  the  discontinuance  of  the 
latter  is  more  often  an  effect  than  a  cause. 

Some  writers  regard  stuporous  melancholia  to  be  the  type  belonging 
specially  to  puerperal  insanity,  which,  however,  is  a  view  the  writer  can 
hardly  take,  unless  the  familiar  mute  form  of  the  disease  is  to  be  so 
regarded;  this  seems  improbable,  as  the  subjects  of  the  latter  so  often 
eventually  express  a  certain  intensity  of  feeling  which  undoubtedly 
exists  in  the  earlier  stages  in  a  repressed  form,  even  when  the  patient  is 
moat  silent. 
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Prognosis.  In  a  large  number  of  cases  there  is  a  comparatively  imtrnpt 
rocovery,  especially  iu  puer}>eral  mania.  The  prot^tiosis  is  uot  iH^arly  ^j 
good  in  melancholia;  but,  of  course,  in  both  conditions  much  depeni-? 
upon  the  treatment.  Where  ao  hereditary  gniuiidwork  cxUni  the&in> 
ation  becomes  much  more  grave,  and  the  danger  of  non-recovery  i^ 
increased  by  the  occurrence  of  two  or  more  attat^ks,  llegis  iktes  not 
regard  any  form  of  puerperal  insanity  to  he  as  curable  as  j?imple  gi^urnil- 
ized  insanity.  He  coosiderd  that  the  forms  occurriQ*^  during  gestation  or 
labor  are  much  more  likely  to  get  well  than  when  tlie  affectiou  dev<*loi»4 
at  a  later  period,  believing  that  the  insanity  of  lactation  h  much  mm 
serious. 

So  far  as  time  is  concerned,  ranch  depends  upon  the  dfimtioa  of  tlie 
symptoms  and  upon  the  age  of  the  subject.  If  the  phyissieian  adopts 
prompt  measnras  the  candttion  may  be  cut  Bhort  within  a  brief  !r>pm 
of  time,  especially  if  the  patient  be  a  young  woman;  but  if,  a^  is  oft<*ii 
the  case,  she  enters  an  asylum  after  the  existence  of  a  mania  or  i 
cholia  for  several  months,  ficr  prosp<^cts  are  rather  bad,  for  a 
mentid  involution  has  taken  place  which  is  likely  to  l>e  jiermmirtjL 
and  progressive.  As  to  age,  it  maybe  held  tliat  if  puerperal  ias^Htiily 
develo^js  iti  a  woman  over  thirty  the  prognosis  is  ranch  more  nnfavorahle. 
Lie  wis' s  figures,  which  may  be  taken,  show  that  the  recovcry-nite  nuy 
even  reach  a  percentage  of  80,  while  8*5  per  cent,  represents  the  mor- 
tality. Of  the  80  per  eent,  who  recovered  the  greater  number  ^i  well 
before  the  sixth  mouthy  there  being  37  out  of  68  ciises;  the  others  slowly 
recovered.  It  would  also  appear  from  his  tables  and  those  of  Cbuslon 
that  the  sooner  patients  entered  the  asylum  and  were  treated,  the  mm 
rapid  was  their  recovery.  So  far  as  the  writer^s  experience  is  mn* 
oerned,  thoie  who  manifested  suicidal  tendencies  or  in  wliom  the  dclusiona 
were  fixed  and  limited  presented  a  form  of  the  disejise  which  is  the  lt*aflt 
curable.  On  the  other  hand,  in  the  ordinary  cases,  where  the  delusioti^ 
and  hallucinations  are  general  and  unstable,  the  prognosis  is  fairly  good. 
Should  a  case  progress^  the  termination  of  dementia  is  not  usually  so 
rapid  as  that  of  other  forms,  iu  this  respect  resembling  the  limited  ddu- 
sional  insanities. 

Treatment*  Very  much  tact  and  eare  are  needed  in  the  early  niana[;f- 
ment  of  puerperal  insanity,  which  is  often  difficult  because  of  thesitwi- 
tion  of  the  patient  and  the  prejudices  of  the  family.  The  interfereiu^ 
of  an  anxious  husband  is  too  often  apt  to  tie  the  hands  of  a  physician 
and  to  prevent  him  from  ado|>ting  and  using  the  wise  measnrrs  uf 
lestratnt  that  are  demanded.  Much  of  this  may  arise  from  tlie  noii- 
rec^nitiun  of  the  serious  nature  of  the  complication,  the  friends  (»f  the 
woman  believing  it  to  be  some  tempf>niry  disturbance  which  may  bi?HM 
uuimpartant  symptom  of  the  puerperal  condition,  that  will  di«app*af 
in  a  few  days.  The  early  irritability  and  malaise  of  the  woman  af« 
rarely  appreciated,  and  the  sol iei tons  husband  is  apt  to  force  his  ftocit*ty 
upon  his  wife  or  to  insist  upon  leaving  the  child  in  bed  witli  her,  despite 
her  expressions  of  disgust  or  indifferenee.  Anxious  and  synipat!j*?tic 
friends  iixsist  upon  paying  visits,  and  injudieions  elei*gymen  atteaipt  i 
monil  reform  and  profier  religicHJs  consr*hilion,  wliich  has  either  noefffft 
at  all,  or  a  harmful  one,  upon  the  already  demngctl  woman.  One  t»l'tbe 
first  duties  of  the  physician  is  to  leave  ficr  alone  with  her  unrsei*,  wlio 
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should  be  competent  and  experienced,  and  isolation  should  be  rigidly 
enforced. 

The  isolation  of  the  patient  should  last  for  a  considerable  time,  and 
even  when  committed  to  an  asylum  it  is  best  that  she  should  be  kept  away 
from  other  patients,  especially  those  who  are  apt  to  excite  or  encourage 
her  delusions. 

All  things  being  considered,  there  is  no  reason  why  a  patient  of  this 
kind  should  be  removed  from  home,  even  if  it  were  proper  for  her  to  leave 
her  bed.  But  where  proper  facilities  for  nursing  and  restraint  are  not 
available,  removal  to  a  well-ordered  asylum  should  be  insisted  upon  as 
soon  as  the  local  conditions  will  permit  and  the  diagnosis  is  made  with 
certainty.  It  seems  hardly  necessary  to  refer  to  the  importance  of  re- 
moving every  possible  agent  with  which  the  patient  might  injure  herself 
or  others;  but  the  frequent  tragedies  that  so  often  occur  through  neglect 
of  this  precaution  must  excuse  a  repetition  of  what  may  seem  to  be 
trivial  aavice.  The  patient  should  not  be  left  a  moment  alone;  all  window- 
shutters  should  be  properly  fastened,  and  the  room  should  be  stripped  of 
unnecessary  furniture  and  especially  pictures.  When  the  patient  is  able 
to  leave  her  bed  a  floor  should  be  devoted,  if  possible,  to  her  accommo- 
dation, one  room  being  reserved  for  day  use  and  the  other  for  sleeping. 
It  is  always  advisable  to  have  a  sufficient  number  of  nurses  to  avoid 
fatiguing  struggles,  and  instruments  of  restraint  should  not  be  made  use 
of  except  in  very  rare  instances.  Where  the  mania,  however,  fol- 
lows exhausting  hemorrhage,  and  where  the  heart's  action  is  irritable 
and  weak,  it  is,  of  course,  preferable  to  keep  the  patient  in  a  recumbent 
position,  which  may  be  done  by  a  combination  camisole  or  a  strong  sheet 
properly  fastened  at  the  sides  and  foot  of  the  bed.  Some  sort  of  mechan- 
ical restraint  is  permissible  in  destructive  cases,  and  is  not  nearly  so 
exhausting  or  trying  as  the  injury  that  is  unavoidably  done  by  even 
the  most  humane  nurses  in  their  efforts  to  control  the  patient. 

One  of  the  first  forms  of  medicinal  treatment  consists  in  the  correction, 
if  possible,  of  the  intestinal  condition  as  well  as  that  of  the  uterus  and 
vagina.  Observers  generally  call  attention  to  the  necessity  of  the  removal 
of  sources  of  peripheral  irritation  or  local  infection.  An  inconsiderable 
focus  of  septic  infection  may  give  rise  to  an  elevation  of  temperature, 
and  is  often  associated  with  ill-smelling  discharge  and  some  tenderness; 
it  is  hardly  necessary  to  say  that  all  retained  septic  material  should  be 
carefully  removed,  either  by  the  curette  oi  some  other  means,  and  the 
mucous  membrane  of  the  uterus  and  vTigiua  should  be  disinfected.  It  is 
always  well  to  give  the  patient  a  full  dose  of  calomel  and  soda,  which  is 
to  be  followed  up  by  such  intestinal  antiseptics  as  the  salicylate  of  soda 
or  naphthalin,  and  the  lower  bowel  as  well  as  the  vagina  and  uterus 
should  be  douched  with  solutions  of  borax,  carbolic  acid,  or  the  hypo- 
chlorite of  soilium. 

These  douches  should  be  given  frequently,  and  large  amounts  of  liquid 
are  to  be  employed;  at  the  same  time  the  perineum  and  external  organs 
of  generation  are  to  be  washed  frequently  with  antiseptic  solutions,  and 
proper  precautions  are  to  be  taken  when  the  bowels  are  moved.  In  some 
instances  the  use  of  dilute  hydrochloric  acid  and  nux  vomica  is  of 
benefit,  and  at  a  later  stage,  when  it  is  possible,  lavage  is  suggested.  In 
some  patients  the  condition  of  exhaustion  and  depression  is  very  great. 
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iuul   the  mlniini-triiiimi  of  strn*|j)une,  eithtn'  liypcidfTimeally  or  k  ibe ' 
mouth,  is  attended  with  the  best  results.     Of  course,  one  of  the  earliisr 
indieatioDg  is  the  pw vision  of  reniediea  to  promote  sleep  and  to  ealni  the 
excitement  which  in  so  pronount^Hl,     Our  knowledge  of  the  vaiui?  of 
intestinal  antiseptics  leadij  us  to  expevt  most  happy  effects  from  the  in- 
ternal use  of  naphthaliiij  and  MacPherson  found  tliat  many  of  hismti^t 
excited  patients  became  calra  and  .slept  w^ell  after  a  few*  do.>^a  of  mpti- 
thalin^  winch  may  be  administered  in  quantitiet?  of  five  grains  thrt^e times 
a  day,  and,  if  necessary,  be  increased  to  fifteen  or  twenty  grains  at  a 
dose;  should  a  special  hypnotic  be  needed,  there  is  none  better  tliao  the 
hydrobromate  of  hyosciuj  which  may  be  given  in  doses  of  from  yi^lu 
Tjig-  of  a  grain,  to  be  repeated,  if  necessary,  until  the  physiologic:il  efeis 
are  attained.    Should  this  not  succeed,  the  only  other  remedy  worthy  iff 
njuch  confidence  is  morphine,  thougli  chloral,  the  bromides,  clilondsimldi", 
or  paraldehyde  may  be  tried*    While  chloral  in  light  cases  h  lK*ttt*rthuii 
the  laat  two  drugs  mentioned,  it  should  never  be  given  to  dehiHiald 
jmtients,  and  where  the  jiroportion  of  blood-<  or|)uscIeB  and  the  iK^ntnl- 
age  of  lia?mog]obin  are  low,  it,  as  well  as  the  hromidcg,  is  eontfaiaJi- 
cated.     In  mich  examples  it  is  much  better  to  preecribe  some  such  dnig 
as  paraldehyde  c^r  chloralamide.     Tlie  writer  does  nc^t  recommend  stil- 
phonal,  tritjual,  or  others  of  the  series,  which  sometimes  prwluoe  mt- 
prisiixgly  bad  after-effects*     In  some  restless  mses  where  there  h  mwh 
debility^  sleep  may  be  produced  by  large  doses  of  the  tincture  of  digitaii.* 
or  by  alcolioL     Hydrotherapy  is  of  decided  advantage  as  an  adjupcti 
and  a  hot  bath  or  a  cold  ]>iick  will  often  succeed  where  drugs  faiL    As 
has  been  siiid,  the  fciiture  of  puerperal  insanity  is  physical  exhaustioQ 
and  malnutrition.     It  is,  of  course,  neces^ry  to  put  the  jmtient  upoua 
simple  nutritious  diet,  which  should  consist  for  a  long  time  of  nothing 
but  milk  in  generous  quantities,  and  in  the  early  history  of  the  caise  it  h 
not  w^ise  to  give  eggs  or  meat  or  substances  which  are  apt  to  be  fmf)er- 
fectly  digestcil  in  the  intestines-     Imn,  arsenic,  or  the  gelatinous  pwpa- 
ratlon  of  llie  phosphate  of  lime  made  b}^  Leroy,  of  Paris,  may  be  md 
at  a  later  stage,  with  the  effect  of  shortening  convalescence. 

So  far  as  mental  management  is  concerned,  it  is  best  not  to  re^iort  to 
any  systematic  or  aggrt^ssive  measures,  the  patient  being  simply  protec 
and  furnished  with  congauial  amusement,  including  free  exercise  in  1 
open  air* 


CHAPTER    XXVII. 

PUERPERAL  INFECTION. 

By  the  term  puerperal  infection  we  understand  the  various  morbid 
conditions  of  the  female  genital  tract  and  the  systemic  affections  depend- 
ent thereon  which  result  from  infection  during  labor  or  the  puerperium 
by  various  micro-organisms.  These  infections  are  generally  designated 
as  puerperal  fever,  out  we  prefer  to  avoid  the  term,  as  it  still  suggests 
to  many  the  old  idea  of  the  essentiality  of  the  affection,  which  was  so 
strongly  urged  in  this  country  by  the  late  Fordyce  Barker.^  It  also 
emphasizes  the  febrile  plicnomena  of  the  affection,  instead  of  laying 
stress  upon  its  infectious  nature  and  the  consequent  responsibility  of  the 
obstetrician  and  his  assistants.  We  also  prefer  the  term  puerperal  infec- 
tion to  that  of*  puerperal  scpticajinia,  or  sepsis,  which  has  lately  come 
into  frequent  use ;  for  in  many  instances  the  infection  results  in  per- 
fectly localized  inflammatory  processes  to  which  these  terms  cannot 
be  applied  without  violating  the  established  rules  of  diction. 

It  is  probable  that  puerperal  infection  has  occurred  almost  as  long  as 
children  have  been  born,  and  passages  may  be  found  in  the  works  of 
Hippocrates,  Galen,  Avicenna,  and  many  other  of  the  older  writers  which 
clearly  referred  to  it.  The  term  puerperal  fever,  however,  is  of  com- 
paratively recent  origin,  and  was  introduced  by  Willis  in  1676,  who 
referred  to  it  as  * '  febris  puerperarum.''  The  English  term  puerperal 
fever,  it  appears,  was  first  employed  by  Strother^  in  1718,  and  has  con- 
tinued in  use  ever  since. 

The  ancients  regarded  the  affection  as  the  result  of  retention  of  the 
lochia;  and  this  remained  the  prevalent  explanation  for  its  occurrence 
until  a  comparatively  recent  date.  It  was  not  until  the  early  i)art  of  the 
seventeenth  century  that  other  explanations  wore  offered,  when  Plater 
showed  that  it  was  essentially  a  metritis,  and  was  followed  in  the  next 
century  by  Puzos  with  his  milk  metastasis  theory. 

From  the  time  of  Plater  uutil  Seminelweiss^  (1847)  demonstrated  its 
identity  with  wound  infec^tion,  or,  we  may  say,  until  Lister  demonstrated 
the  value  of  antiseptic  snr<i'erv,  all  sorts  of  tiieories  were  sn^^ested  con- 
cerning its  origin  and  nature,  the  considenilion  of  whieii  would  occupy 
the  entire  space  allotted  to  us.  And  we  would,  therefore,  refer  those  who 
are  interested  in  the  history  of  the  affection  to  the  monographs  of  Eisen- 
mann  (  Wand  und  Kindbeitjieber,  P>langen,  1837)  and  Silberschmidt  (///.v- 
torische-kritische  DarateUung  der  Pathologie  des  KindbcUjicbcrs,  Gekronte 
Preiftschrift,  Erlangen,  1859,  131  pp.). 

Organisms  Causing  Puerperal  Infection.  Tn  1847,  Senimelweiss,^  then 
an  assistant  in  the  Vienna  Lying-in  Hospital,  bei^an  to  study  the  cause  of 
thefrightfnl  mortality  attending  the  confinement  of  women  in  that  hospital, 
as  comjwred  with  the  small  number  oi'  women  sneeiimhing  to  puerjK*ral 

1  Barker.    The  Puerperal  Dlscaiies.  third  edition.  1«74. 
-  Strolher.    Oltloal  E«say  on  Fevers.     I/>ii<!i>ii.  17l»<. 

*  Semmelweiw.    Die  Aetiolugic.  der  Bcgriiru.  die  I»n)phylAxis  des  Kindbcttflebcrs  Pest.    WIcn  u. 
LefiniR.  1M>1. 
«  Semroelweln.    Op.  dt. 
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infection  when  delivered  in  their  owd  homes.   As  a  result  of  hisobserva- 
tionSj  lio  coneluded  that  puerpeml  iufectiou  was  a  wound-infectiiMi,  ami 
wm  due  Ur  the  iutroductiori  of  septic  niaterial  by  the  examinmg  hv^r. 
He  aecordingly  ol^liged  every  one  to  dit^iufeet  his  hauik  with  chlnriue 
water  before  exaDiining  the  parturient  woman,  and  had  the  pleasure 
seeing  the  mortality  fall  from  10  i>er  cent  or  more  to  ulwut  1  j>erepnt 
In  spite  of  the  excellent  regult.%  his  work  wass  scoffed  at  by  many  of  lliu 
must  prominent  men  of  liii?  time;  and  it  wiia  not  imtit  after  the  dibaiV' 
eries  of  Lister  and  tlje  development  of  Imcteriology  that  \m  servi 
were  thoronj^hly  appreciated,    Troosseau/  in  1858,  recognized  thecal 
fact,  and  pointed  out  the  identity  of  pueri^ral  and  wound  infectioti  ia 
the  following  words i  **  tinelqne  chose  de  sj>^ifiquc  s'ajonl6  A  la  pkte 
plac^ntaire,  h  la  plaie  chinirgicale.- * 

We  shall  now"  briefly  con.sider  the  organisms  which  have  been  [ifoveil 
to  be  ciiuses  of  puerperal  fever. 

(a)  STREirrococcus*  It  has  been  abundantly  and  conclusively  dem^m* 
filiated  by  many  excellent  observers  that  the  streptococcus  is  tlie  usual 
cause  of  the  epidemic  and  fatal  fornus  of  puerperal  infection,  Bef< 
the  development  of  cultural  nietliods  streptococci  were  denniuslniied 
many  observen§  in  the  tissues  of  women  dead  of  puerperal  infe^u^ 
They  were  first  observed  in  1805  by  Mayerhofer,"'  whos*?  finding**  wi 
confirmed  by  Coze  and  Feltz,^  Recklinghausen/  Waldeyer/  Kiel 
Orth,'  Heibcrg/  and  Landau,^  To  Pasteur'^  (1880)  belongs  the  c( 
of  having  first  cultivated  streptococci  from  cases  of  puer|ieral  infeo-  i 
tioo,  when  he  designated  them  as  ^S^hajj^^let^  en  grains."  He  ^r^H 
assisted  in  this  work  by  Dol^ris/*  who  carried  it  on  still  further  and  wj^H 
aide  to  demonstrate  that  streptococei  were  the  usual  infectious  agents,  l>ot 
that  staphylcx!Occi,  and  in  rare  tmses  bacilli  as  well,  played  a  part  in 
production  of  the  infection.  The  researches  of  Pasteur  and  Dol^ris 
soon  confirmed  by  Fraenkel/'  lov-anovie/^  Lomer,**  Winekel,*^  Biuaio,' 
Doederlein/^  Winter/^  Ott,'^  Czerniewskij^  Widal,*^  and  all  suljseqiient 
observers;  m  that  at  the  juT.^ent  time  it  is  nniversiilly  admitted  if  ~ 
the  .stix^ptoetxH^us  pyogenes  i?^  the  direct  causative  agent  in  mo<t  sev 
cases  of  puerperal  infection, 

'  TrtmsseMU.    Cjiinted  by  Dolt)ri».    S«e  no  It*  IL 

*  Miiycrhof«r.  Ziir  Frftge  nach  der  AetlolcwiederPucrpemtprooeve.  ItOilfttDobflfl  f,  C 
1«65,  XT.  U'i, 

*  EeckliiijffhHUEieii.    Ctint.  f.  m^d,  Wijjgeiiscbnf^mi,  1S71,  71^. 

*  Wnldeyer.    ITebi^r  ilu^  VorkomiDeii  von   l3yikt^rlBn  beL  der  diplittifirfG&lien  Ftirtn  dta  i 
llebcr".    Arth.  t  Gyn„  1M72,  Hi,  293, 

*  KIcbs.    Aftihlv  f.  uxpet.  Pttih  ,  R^l.  t.  p,  417. 
T  Ortb.    Vircbow*s  Arahiv,  Ivlli.  411. 
••  Heiberiat,    Die  puerj  tern  Leu  unci  pyiifnlscheii  Proi't'-'ifHj.  l^S, 

*  l>aiidii(J,  Ueber  iitierperaloii  £rltmnkuii|^eii.  A  rrli.  f  f  i  j  ii.*  1874,  vl.  |4T. 
I*'  FrL^ieiir.  Scpilcj^aiio  pa^rjidfrtle,  Hull  dtf  I'Acml  li"  Mt>d  ,  IST'J.  UflO.  2TL 
u  I>ijKirb.    ^sal  ftiir   ta  [>4tliag^^nJ(^  i^t  U  tbftmpeiiEiquti  d^  ai?uldent«  InlSietleiu  dci  fOUtf  1 

cooelnis.    Tlit'W  dfe  Purli,  im>, 

1=  F  mf  I  Hi  t^] .    Quoted  by  ijomcr.    9*h*  Iwlo  w  . 

w  t<)¥Bu»¥Jp.    Qiiotod  by  fanner.    See  h^^low. 

U  Loi^ere    Oebc*r  diin  h^iUlgeii  Ulatid  der  Lcjbre  tou  d^r  lafectlonlrMacrti  bel  Paerperilllctief' 
f.  Gpta.  y.  Gyn..  m^.  x.  3f,fi. 

»  Wifickel.    Zur  Lebr  von  dem  [ntcrtien  piierpcmleci  ErysiipeL    Verb.  d«  deulsctien  Qt&ti 

n  Bumna.    Die  puerpcmle  Wiindlnri^ktfoo.    l>nt.  f.  BaktcrioL.  imt,  U.  MX 
If  Dfted«>rlelii.    T*]ikTsiifhimu  iibef  dtis  vVirliomnaeu  voti  Spall  pi  ken  Indmi  Ijt>fihien<lea  C'terMB 
der  Vnifirm  gesiitiiUr  iind  kninkur  WvifhiUThinien.     Arch.  f.  Oyii.,  ISS*,  Xiti  iVZ 
*■*  Winter,    Ifw  yiikixiormniarnvn  lii  dicniiiLlknmU  defK^and^n  Friiiin^     2k'it.  f.  tj^b,  n,  Qju., 

'•  Oiu    Znr  Bakterifiiflgie  dvr  Locben,    Amb,  f  rjvTi.,  ISR«,  x^xH,  4WJ 

*>  I "iftjrntfrtRkl .   aiur  Frage  von  den  pnaf ponLliHi  Erkrciukung^u.  Elne  b4ikti*ricikiiiiic!ie ^tudie, 

f  nvtt .  mM,  isxjttil.  7:v. 
^  Wldril.    KtutJt'  biir  linfectlon  pij^rfj^mle.    Th^sode  Paris,  1883,    InrecUost  puirpAml*  ^  pnJ 

tnatln  itltrndokaM.    Giu.  des  bdp.,  i;^,  d(>a. 
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(6)  Staphylococcus.  While  streptococci  are  usually  the  causative 
agents  in  puerperal  infection,  it  has  gradually  been  demonstrated  that 
they  are  not  necessarily  the  only  organisms  which  may  be  concerned  in 
its    production,  and  it  has  been  clearly  shown  that  most  of   the  pus- 

f producing  organisms  which  may  be  concerned  in  wound-infection  may, 
ikewise,  occasionally  give  rise  to  puerperal  infection. 

Brieger,*  in  1888,  was  the  first  to  demonstrate  that  puerperal  infection 
^ight  be  due  to  staphylococci,  when  he  reported  autopsies  upon  seven 
<5ases,  in  five  of  which  he  was  able  to  demonstrate  the  staphylococcus 
aureus.  Dol6ris,^  in  his  thesis  of  1880,  stated  that  he  was  able  to  culti- 
vate in  pure  culture  a  coccus  which  was  arranged  in  groups  or  bunches, 
but  it  was  not  until  1894^  that  he  stated  definitely  that  they  were  staphy- 
lococci. The  observations  of  Brieger*  were  soon  confirmed  by  other 
observers,  among  whom  may  be  mentioned  Czerniewski,^  Fehling,* 
Haegler/  Doederlein,*  Widal,*  Mironow,'®  Netter  and  Bonnaire,"  Sabraz^ 
and  Faquet,*^  Kronig,*^  and  Striinckman.** 

It  was  stated  by  Fehling*^  and  Haegler^*  that  staphylococci  usually 
give  rise  to  mild  forms  of  infection.  But  this  is  not  borne  out  by  the 
observations  of  other  authors.  Occasionally  mixed  infections  with  the 
staphylococcus  and  streptococcus  are  observed,  as  reported  by  Doeder- 
lein^^  and  Bar  and  Tissier.*®  It  apiK?ars  that  the  staphylococcus  aureus 
is  the  variety  observed  in  puerperal  infection,  while  the  albus  and  citreus 
play  little  or  no  part  in  its  production. 

(c)  GoNOCOCCUS.  It  has  long  been  believed  by  clinicians  that  gonor- 
rhoea not  infrequently  plays  a  part  in  the  production  of  puerperal  infec- 
tion. But  it  was  not  until  1893  that  Kronig**  adduced  bacteriological 
proof  of  its  action.  He  then  reported  nine  cases  of  mild  infection,  in 
all  of  which  he  was  able  to  obtain  pure  cultures  of  gonococci  from  the 
uterine  lochia.  In  a  recent  communication^  he  states  that  he  was  able 
to  cultivate  the  gonococcus  in  50  cut  of  179  cases  presenting  febrile  puer- 
peria,  and  has  thus  shown  that  it  plays  an  important  part  in  the  pro- 
duction of  puerperal  disease.  None  of  these  eases  resulted  in  death,  and 
the  great  majority  recovered  spontaneously. 

»  Brieger.  Ueber  bakteriologischc  Untersuchungen  bei  einigen  Fallen  von  Puerperal fleber.  Charity 
Annaleii.  188M.  xiil.  19S. 

3  l>oltiri9.  Es-sai  siir  la  pathogdnie  et  la  therapeutique  ties  accidents  infcctieux  des  suites  de  couches. 
Tht^se  de  Paris,  18H0. 

»  Doluris.    Inflammation  pu^ri>^rale.     Nouve.  Archives  d'obst  ct  de  g>'n.,  1^94,  ix.  97-122,  142-161. 

*  Brieger.  L'eber  bakteriologischc  Uutersuchungen  bei  einigen  Fallen  von  Pueri>crallieber.  Charit6 
Annalen.  188M.  xiii    198. 

^  Czerniewskl.  Zur  Frage  von  den  puerperalen  Erkrankungen.  Eine  bakteriologischc  Studie  Arch, 
f.  f;vn  .  KSS,  xxxiil.  73. 

«  Fehling.    L'eber  Selbsllnfektion.    Verhand  dentsche  Gea.  f.  Gyn.,  1S89,  Freiburg 

7  llaegler.    guote<l  by  Fehling.  Physiologic  und  Path,  des  Wochenbetts.    Stuttgart,  1890. 

"  iJoederleln.  Kllnisches  und  BakteriologischesUber  eine  PuerperaUiober-cpidemle.  Arch.  f.  Gyn., 
18'JI.  xl.  99.   , 

»  Widal,  Etude  sur  I'infection  pueriM'^rale.  These  de  Paris,  1889.  Infection  put'rp6rale  et  phleg- 
matia  alba  dolens.    (iaz.  des  hop.,  18x9.  5(1'). 

>«  Min>now.  l'eber  die  Ursachen  dor  puerperalen  Erkrankungen.  D.  I.  Charkow,  1889.  Referat. 
Cent.  f.  Gvn  .  1M91,  678-80. 

"  Netter  and  B  mnaire.    Quoted  by  Dol6ri8.  No.  86. 

"  Sabrrizcs  and  Faquet.    Infection  puiirin-rale  staphylococcl<iuc.  etc.    Gaz.  des  hop.,  1894.  K>39-41. 

"  Kninig.  Aetiologie  und  Thompie  der  pueriHjralen  Endometritis.  Cent.  f.  Gyn.,  1895,422-32. 
Diiw-nsMlon  UlK'r  Endometritis.    Verb.  d.  deul^chen  (ies  f.  (iyn.,  iy>5.  49S-.'y)'j. 

J*Stninckmann.    Zur  Bacteriolojjie  der  PucriM  rul-infiriion.     lit-rlin.  IV.'h. 

>»  Fehlin;?.     l'eber  St-lbstlnfcktion.     Vorhun<l.  «Uuis<lit'  (ivs.  f.  (Jyn.,  ls^'.».  Frolburg. 

»•  Ilaejrh-r.    Quoted  by  Fehlinij.     Physiolojric  un.l  I'lith.  «lt!s  Woclu'iilMtts.    Slutt^art.  1S90. 

"  D.MMlerloin.  Kllnisches  und  Baktcri«)lo;lsfh»'s  uImt  cino  l'nori»tTairKl)ercpid»niie.  Arch.  f. 
Gyn  .  1H91,  xl.  \fJ 

**  Ifcir  and  Tlssior.  La  JJemninc  nu'-d.,  ISW,  i:.:>.  S.Toth.  rnpic  dans  linfoction  puerpiTale.  L'Ob- 
«t*''tri«iu«'.  1K>»>,  97-128  and  J«M-217. 

»•  Knuiii?.     Vorliiuflffe  .Milthi-llunu'  ubor  <;.)n'.rrh(i:i  iin  Wnclicnlctt.     <Vnt.  f.  <Jyn.,  189:?,  157. 

»' Kriinit;.  Aetiologie  un<l  Tht^rapio  <lor  i.ui'r(MrahMi  Iltulouulrilis.  Cent.  f.  (iyn.,  1895,  422-32. 
I)bcusaion  iibcr  Endometritis.    Vor.  d.  dciitxlu  ii  (irs.  f.  <iyn.,  lsy5,  498-" 02. 
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L(?f>pold^  alfin  reports  similar  cases,  and  Maslowsk y  *  and  XiMiiuanji,* 
in  two  i*eceDt  articles,  ^tati*  that  they  wpit  nl>le  to  <Icmou^!rafe  iht;  M'k- 
ctK5CLii?  ill  the  ti^supj^  in  cn^vi^  t^f  eiKlometritis^  cleeiduae-  1 1  is  irpiicnlli 
behevetl  tliat  fronorrho?ul  infection  in  tlte  piir^perium  piirsiie^^  a  favnmMf* 
coinse.  Huh  in  very  rare  inslancos  a  pinnrrlKeal  s^^pticiPmia  mayrt^iiti, 
whiffh  will  lead  to  the  death  of  ihe  i>«itient,  as  in  a  case  reeeDtly  teyond 
hy  Harris  and  Dabney.* 

('/)  Baciu.us  Coij  OoMMT^Nm.  In  I  lie  writer- fi  article*  upon  puer* 
peral  infection  fmm  a  bacteriological  jM-n'nt  of  view  (1893f,  it  was  *tate<l 
that  von  FnuKpie^  had  cnhivatf^d  the  colon  bacillus  from  a  oi^^  nf 
puerperal  infection,  and  the  belief  war?  expressed  that  it  woidd  bcilciiH^ih 
Blrated  more  frequently  \u  the  future.  Subsequent  work  hag  amiilj 
fulfilled  thi:^  prediction,  and  we  can  now  point  to  a  long  .series  nf  <jilss 
due  to  tins  or^misnu  A  priori^  this  h  what  should  be  expi^trd  whtu 
we  consider  the  proximity  of  the  genital  tract  to  the  rectum  imi\  tIh- 
ease  witli  which  contamination  may  occur  when  the  obstetrician  iufringi??' 
the  strict  rules  of  asepsis. 

Some  idea  of  the  abundance  of  the  colon  bacilhL^^  may  l)e  gaiued  bj 
the  eonsidenition  of  the  figures  of  several  French  observei^;  ihuj^^YigaaF 
states  that  one  decigram  me  of  feces  contains  about  tweniy  inillioniof 
colon  Ijacilli ;  aiul  Gilbert  and  Dominiei''  estimate  that  fn>ni  twelve  to 
fifteen  billioa.s  are  daily  excreted  wid»  the  feces.  It  thus  becomes  a mi:i- 
rent  that  the  exumining  iinger  cannot  avoid  contamination  witli  tky^ 
oi^nisms  if  it  Cfunes  in  contact  with  a  non-disinfected  perineum. 

Infection  with    the  colon  bacillus  has  been  observed  by  Mirrmow/ 
Ahlfcld/^^  Kisenhardt,"  Demt^inJ- Pannentier/Hk4>lmn]/*Chanteiii^^^ 
and  Widalj  Marmorek,*"  Cliarpeniier/"  Kronig/^  Bar  and  Tissieri^  aod 
myself  in  many  cases, 

Gebhard^^  demonstrated  its  presence  in  seven  casee  of  ty mpania  uierit 

I  r^opohi,    VvWr  Koni^TThimchm  Fteber  tii  Wocht-nbeu  tie[  eiiier  Innerllcli  iucbt  titit^-fiiu'liwjj 
Qe}  lAre  nden .    (  e  n  t .  f.  <  ^  > n  .  i  mi  67.^. 

*  Miuluwsiksr.    Zlit  At-ilfih rpi*-  dtT  vorzelllgen  Al>Ui&uiif  ik r  Flftcenta  vom  ntn-nMLlcn fitlt   Htoiitt- 
f  Oeh  11.  Uyii.»  1M%,  iv.  ilL:-^tK, 

*  Kfiimniiii.    \vhvr  put*fp*jTak'ri  rttfrtiMg^Jniirrhati-    Mf>«flt*^,  f-  Ht-b.  u.  Oyn..  I#9rt.  Iy,  iff^W 

*  HiLrfji^  iinil  tiabuey,    Eep>rt  upon  a  e«£f^  of  Gonivrrhtpiil  t-IndbeflrdlUfi  in  a  Piuilent  tlyiliff ' 
ruerpt^riiim.    UuU.  Joliiis  Ui-  '^       '*       ''  ^  "^'    "-"  *"   " 


IJull.  Jbliiis  Ui.fkim  Uos^iitftl,  IVtil,  xii,  fe-7fi, 

l*in^r|n.Tal  ljifi'r'ii<»r»  riiii^-ulfreci  from  a  Bueteriologlral  Point  Df  Vltfvr.  wUI» 
Refk^renco  lo  Uu-  (jucKthm  <►('  Aulti  iiiftctktQ.    Amer.  Jiiurri,  Med,  ScL,  July,  1S9S. 

•  v,  FrariLinc.    Iitiftrrioli*j/iw:'hr  I'jiiersuchuiig^ti  bel  tiurmalen  und  JlelM^rtiaitcii]:i.    Worbtfnl 

T  VigniiL   Sur  ViiLiti^ni  [li.■^  miero-organtams  de  In  bouthe  et  di-s  maU^irefl  ft^;ale5.    C^jmplo-ftM 
de  l&  Sc*c.  dt'  BidJ-t  A4i\Ji.,  I«i7. 

•  CiUberC  and  Dtjiuiiiici,  Ke€herclie«  iur  tc  uombro  d(»  mlerobei  du  tube  dlgcsllf.  S«inilii»  oi«l 

m»,  p,  76. 

•  BJIroimw*    Ufber  4Ie  Ursachcii  der  pucrfwr&len  ErkfatikUDgen.    D.  I,  Cb»rki>w.  lSt>,    S<fift»L 

Cam.  t  Gvii,.  1851,  mh-^. 

*<'  AhlfeiiL  tk'ltNige  ^iir  Lebre  vom  ReBorjttionsflelier  In  der  C«byrt  uud  iJii  Wo€?bciibctt^  i»wl '«" 
der  SellititiiifpkttRii,    7a,H.  f.  Uvb,  u,  Gyn,*  inm,  xxvH.  46G-r»m 

■1  £k«iiimrdt.    I'lierperalo  Infektioit  m  it  tod  Ik  ben  Ausi^iDg  vctiMsacbt  darcb  Et«litctiuin  cvJ 
Gooimiint?     Arrh.  f  Gin  ,  IftiH,  jtlvU   lisH-'Sii::, 

^  Dem^lin.   C|uoU?d  by  Barblor.    Uos  |is«udo  infcetioiiB  puc^rp^raleft  d'orlgine  Intctttu«te 
de  Paris,  WM- 

"  Farrncnticr.     Quoted  by  Barbier.     Dea  nHeudo-hifectiiiDB  p\i&fp6m\ea  d'nTigitie  tntistli 

14  (.iflilmrd,   Baeterftitn  coll  i^omiaune  au5  Fiillen  Yon  Tympanift  uteri  geiCieblet    Verb.  dtiDticnt 
Get,  f.  Uyu..  Ifm,  305. 
"  Chant  em  esse.    Bull  tii  n  todd,.  imi.  p.  1130. 
1*  Mannnrek.   Le  Ktni'ptoeoque  t^t  li^  ai^ruoi  iLntletreptocopcEqti^,    Annalvs  de  I'ln&t  PftHeur,  1-^ 

i^riiiiirj)Qnti«?r.  .S^Tothn'rapie  anti^trcptocM^ccique  appliqu6  Au  ttmitement  delAftHfepa^n 
L»  Sf  ma  fill-  j?vu,*  a^%,  K!»-ti2,  No.  I'i. 

*<KnViii|f,    VtbtT  FithtT  inlra-parium.    ri*nt  t  Gyn..  iSM.  749  — 

"  Barr  an<l  Ti^sit'f,    Jji  Stnjalnc*  n)6d,,  ISW.  luti.   >H^rijThf'rapU'  daija  rinfedloii  mi^rp^it.  W 
it^t  ri  q  ri  e,  1  iiP6.  I>7-  LW  and  :JtM-2]  7 .  " 

» Ctcliliard.  Bacterium  coU  aommune  aua  Falkn  von  Tynipania  uleH  iezdcktet.  Vcrti>< 
G(>fl.  f.  Gyn.,  IgPfl,  306, 
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either  alone  or  in  combination  with  other  organisms;  and  Galtier^  states 
that  it  is  the  organism  most  frequently  concerned  in  its  production. 

In  not  a  few  cases  it  is  associated  with  the  streptococcus,  as  has  been 
observed  by  Marmorek,^  Charpentier/  Bar  and  Tissier,*  and  the  writer 
Ihe  former  observers  stating  that  the  combination  appears  to  augment 
the  virulence  of  the  streptococcus  and  gives  rise  to  very  intense  aflFec- 
tions.  Whether  the  future  will  demonstrate  the  accuracy  of  their  state- 
ments remains  to  be  seen. 

(e)  Bacillus  Diphtheri.e.  Until  very  recently  it  was  believed  that 
the  ^diphtheritic  deposits*'  upon  the  vagina  and  the  interior  of  the 
puerperal  uterus  were  due  to  the  streptococcus  alone,  and  had  nothing  to 
do  with  true  diphtheria.  But  the  recent  observations  of  Nisot,*  Bumm,* 
and  the  writer^  show  that  this  is  not  always  the  case,  for  we  reported  cases 
in  which  we  were  able  to  cultivate  the  Klebs-Loeffler  bacillus  from  the 
diphtheritic  membrane  in  the  vagina  and  to  cure  the  affection  by  the  use 
of  the  anti-diphtheritic  serum. 

(/)  Pneumocx)CCUS.  Cases  have  been  reported  by  Weichselbaum,* 
Czemetschka,^  Schuhl,"*  and  Vesque,"  in  which  the  micrococcus  lanceo- 
latus  has  been  demonstrated  in  the  puerperal  uterus.  In  the  case 
reported  by  the  former  the  genital  infection  was  the  primary  lesion, 
while  in  the  latter  case  it  was  the  result  of  systemic  infection.  And 
Bar  and  Tissicr^*-  have  lately  reported  a  case  of  sepsis  in  which  it  was 
associated  with  the  streptococcus. 

(ff)  The  Bacillus  AfiROGENEs  Capsulatus  (Gas  Bacillus).  As 
our  knowledge  concerning  the  gas  bacillus  of  Welch  has  become  more 
accurate,  it  has  been  shown  that  it  may  also  occasionally  be  concerned  in 
puerperal  infection.  In  1896  the  writer  observed  a  case  in  which  its 
presence  was  demonstrated,  and  which  was  described  by  Dr.  Dobbin  in 
the  Bulletin  of  the  Johns  Hopkins  Hospital,  Briefly  stated,  the  case  was 
as  follows:  The  aid  of  the  out-patient  obstetric  department  of  the  Johns 
Hopkins  Hospital  was  solicited  in  the  case  of  a  Bohemian  woman  with 
a  generally  contracted  pelvis,  who  had  been  in  labor  for  some  three  to  four 
days  under  the  care  of  a  midwife.  When  the  writer  saw  the  patient  he 
found  the  head  of  a  macerated  child  firmly  engaged  in  the  superior  strait, 
with  the  uterus  tetanically  contracted.  A  fetid  dark-colored  discharge, 
which  contained  many  gas  bubbles,  was  escaping  from  the  vagina  with  a 
crackling  sound.  Owing  to  the  softened  condition  of  the  child's  head, 
several  futile  attempts  at  delivery  were  made,  and  we  were  finally  forced  to 
deliver  it  with  Tarnier's  basiotribe.    The  mother  was  profoundly  infected 

1  Qaltier.  De  Tinfectlon  primitive  du  liquide  amniotique  aprds  la  rupture  prematur6e  des  mem- 
branes do  I'oBuf  luimain.    Tii^se  de  Paris,  1H95. 

>  Marraorek.  Le  8lrcptoco<iue  et  le  serum  antistreptococcinue.  Annales  de  i'lnst.  Pasteur,  1895, 
ix.  W3-620. 

s  Charpentier.  S^rotberapie  anti-strcptococcique  appllquO  au  traitemcnt  de  la  fii'vre  pu6rp^rale. 
La  Semalne  g>'n.,  1896.  89-92.  No.  12. 

•  Bar  and  Tbtsier.  La  Semainc  m^ ,  1896, 155.  Sorotherapic  dans  rinfcction  pueriJvrale.  L'Ob- 
it*trique.  1896,  97-128  and  2C4-217. 

»  Nlsot,  Dipblb6rle  va^no-uterino  pu6rpcrale.  Scrothurapie  gu6rison.  Annales  de  Gyn..  1896, 
ilv.  259. 

•  Bumm.    Ueber  Dipbtbcrie  und  Kindbettfieber.    Zoit.  f.  <;ob.  u.  <;yn  .  189.\  xxxlll.  126-136. 
T  WilliamH.    I*uerperal  Diphtberla.    American  Journal  of  Ol^tetric?,  AugiLst,  isys. 

•  Weichselbaum.    Wien.  kiln.  Wo(?hen  ,  isss,  No.  2s. 

•  Czemetscbka  Zur  Kenntni.ssder  Patbo'/enesu  des  pueriHjralen  Infektioii  (MetrolymphanKitis  post 
partum)  als  Metastate  anderweitiger  durcu  r)ii>lo<.>occen  bodingter  Erkruukungtu.  Pragcr  med. 
Wochen..  1891.  xlx.  233. 

»•  Sobuhl.  Une  epid^'mlc  d'infcctlon  pin'rp<^*rnU*  i\  pni'umocixiucs.    Pressc  mM.,  Aug.  21, 1897. 

^'  Vesquo.  !)<•«  infections  pu<^rp<.''riil(vs  non-strr|iioc()C(i<nics.    Thest' do  Nancy,  ISW. 

"Bar  and  Tissier.  S6roth<5rapic  dans  I'infoctii»n  putTpOruk'.  l.'(>bhtOtrl(iue.  1MH>,  i»7-128  and 
204-217. 
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a  t  the  ti  m  c  o  f  tl  e  H  v  e  try ,  a  n  il  tl  i t*d  i  h  e  no  x  t  d  a\%  A  fe  w  h  cm  rs  afte  r  Jeatii 
the  body  raijidly  becaiiie  intensely  swuUeii  by  tlie  developmem  rf  y^ii^ 
ill  tlie  sub€UtaTieou!^  tissues,  and  i^uori  nearly  d^nifjk-d  its  origiml  skf. 
The  j?ame  cluuij^^es  were  observed  in  the  fu'tus  and  in  the  pla(.*entri,  ami 
we  were  able  to  demonstrate  the  presence  of  tlie  jijas  baeillns  in  ibe  Jtmi 
and  plaeental  tissues,  as  well  as  in  the  taterine  lochia.  Unforiunatetvp 
no  autopsy  was  allowed  upon  the  inoilier,  and  we  were,  tliereiV»re,umUt 
to  say  to  wliat  extent  the  orgatjisms  had  ijenetmied  into  her  tissue^. 

Wi'U-antheutieated  cases  of  infeetion  with  tliis  oreani-jni  Imvtf  Wii 
rept^rtetl  by  Stewart,*  Eriif-t,'  Xorris/^  Woods,*  Hal  ban,*  and  others,  lunl 
tlie  entire  literature  upon  the  suljjeet  was  exhaustive] v  reviewed  liv 
Weieli^  in  UKH). 

Cases  have  also  been  reported  by  Krijiiig/  Dulfri^,^  Lindeutbal' auJ 
otKei^,  whieh  were  probahly  due  to  tlie  !*anje  organism. 

It  is  important  to  remember  tliat  the  gas-bubbles  M'hieli  arc  foumi  m 
the  blood-vessels  of  woujen,  who  were  supposed  to  have  |>erished  from  the 
entrance  of  air  into  the  uterine  sinusesjare  nut  infrc(juently  the  pHxtfjct 
of  tlio  bacillus  in  question.  Attention  was  first  directefl  to  this  \mu\ 
by  Dobbin,*^  and  was  still  further  insisted  ujwn  by  Welch,^  so  that  at 
present  we  do  not  consider  that  one  is  justifiwl  in  making  the  difij^amii 
of  air-cndjolisin,  nnles^s  care  fid  bacteriological  examination  has  dcnmn- 
stnited  tlie  absence  of  the  gas  bacillus* 

(7^)  BACILLI'S  Tyi^hosus.  In  1898  Dobbin'- and  the  w titer"  i^ 
lated  the  typhc*id  bacillus,  streptocoeeus,  staphylocwens  atireus,  ami  m 
unitlcntificd  anaerobic  gjis-produeing  bacillus  from  the  utentie  lociiia  i*f 
a  woman  who  was  admitted  to  tlie  Johns  Hopkins  Hijspiial  on  tlif  fifth 
day  of  the  puer[jeriinn,  with  high  fever.  Her  bloixl  ptissessc<l  ilic 
characteristie  W'idal  reaction,  but  all  the  ut^nal  symptoms  of  typlmid 
fever  wen?  absent.  The  tenijic^nxture  fell  tn  normal  on  the  thirleiatli 
day,  and  did  not  rise  again.  We  are  inelinetl  to  believe  that  the  lyjlioid 
bacilli  were  introducnl  intti  her  uterus  by  the  midwife,  ahmg  with  otliiT 
ejrganisnis,  opportunity  being  afforded  by  the  faet  that  she  was  delivered 
upon  the  same  iK-d  upon  whieli  her  Iiusband  had  ditnl  of  typhoid  Iwr 
a  few  days  prc\  ionsly.  Arid  as  they  were  ignomnt  Boijerniansij  it, 
quite  conceivable  how  an  inteetivtn  may  have  oecnrred. 

A  s(nncwhat  similar  ease  has  been  reported  by  Blumer/*  in  which 
autopsy  revealed  an  unstispeeted  typhoid  fever. 
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I  StewHrl  and  Riihlwln,     BaoUlu*  rti'ir^irefioe  mpsulatuH,     Colombuji  Sled.  Joum.,  Aii(f>,  1898 
1  Kfii?.!.     IV^Hfr  L*iiieii  piisbilfh'ndfn  AiinurMben  iti  metiscbUcluru  Kr>r|»erijud  *vln€  benentflf 

2U  r  i!^r  h  II VI til  1  obt'  r .    VI  rrli  f^w's  A  re  U , ,  t  x  \  x  i  i  i ,  H e  ft  2. 
^Nurria.    A  KeiM^rt  uf  Mi  Vu&vs  In  which  Lhe   BacllUts  (MJiXieeiH"*   oapiytniufi  wm  ImiIiw^ 

A  me  r  J^  >u  rn   Mi . » .  ^c  1 . .  Vvh  ,  1 STO.  .  . 

*  \^^nllL    riiefiM*ri4l  InficUun  CnuFer]  by  the  I1*clUu8  mtrogcue*  e«f»«uiiitut.    ilea  tI«ot*i;  i 
IK  IsSKp     Ret  (f^irl.  f.  Oyii.,  n*<Ml,  |i.  4r^,  No,  U. 

4  nnitiflu.    Uttruj:  t^mpliy^eui  tuid  ijiiA^opsls.    Monutjsaelir.  t  Geb  ii  Oyjt.,  l<m,  li  I»-121 
«Widrb.    Bti^ton  MiMl  Jour,  V.m. 

7  Kmiiltf.    Dbfi'msinn  tlber  EndnmfmUs     Verh.  d.  (|etJts«?ben  Oi*».  f  Gyii.,  im\  iPf-IOl 
'  nii]i  Tin.    liiflanitniitbvii  piU^rfwJrttltJ.    Nmiv.  Arrb.  €l>ibit£l.  ct  de  jeyii .  IKtfl.  fit,  tf7-l;2. 1C2-1 

*  IJTnb'iithiil.    Ik'ttTili:i'  £lif  At'tiologlc  tWr  Tviti]miifii  uterL    MoiieUi^uhf.  f  Gcb.  Ii.  OfH^l 

^0  Dobbin.    PiierTieml  f^v^mt^  due  Ui  Ijift-cvton  Tii  itb  the  f^ciUus  iu>r«gifnc«  ra|wul»lui, 
Johns  lloiikinii  Ho*p.,  Feb.  I,  imt 

"  lA)t\  fit.  ,_ 

"i  Dobbin.  A  Case  of  ruorpcni!  Inff^rrUtn  In  wh^eb  tbe  BaetUus  ljpli*>™^  ^a"  FmituS  ta  iw 
rri'TUS.     Amc-r  .bnirn,  Obsl,,  18!!8.  xxxvilt  ISVim 

"  WH 111* inn  Kin  Fill]  iron  pitcrfivrjiilcr  InfLeUon.  be!  dom  sloh  TyphuK-twipnicn  Ui  «leii  lt*W^ 
fand^n,    rLniriilbL  f  <ivn.,  m'fS.  No  :il  . 

i*  TiliimcT.  A  V&ir^  of  Nflxi?d  I'lifrfiernl  nnd  'Ty^h*xU\  Jniv^tian,  in  wbirh  lht«  gtreplmw^'U'JJ'^ 
Tvpboiil  BiiciUl  were  IsuUttrd  bolh  from  the  Blcpodand  ttit  Utcrini^  ravUv.    Ath*^?.  Juti      " 
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(f)  Bacillary  Sepsis.  Isolated  cases  reported  by  Fraenkel/  Do- 
l^ris/  Widal,'  Mixius,*  Goldscheider/  and  others  tend  to  show  that 
certain  cases  of  fatal  infection  may  be  due  to  bacilli  with  whose  prop- 
erties we  are  as  yet  unacquainted.  But  the  bacteriological  work  upon 
^hich  these  statements  are  based  is  not  of  a  character  to  enable  us  to 
be  at  all  sure  about  the  organisms  in  question,  much  less  to  classify 
them.  At  the  same  time,  bacteriological  examination  of  the  uterine 
lochia  in  all  cases  of  fever  in  the  puerperium,  as  carried  out  by  Kronig^ 
and  the  writer,  clearly  show  that  many  bacteria,  with  which  we  are  as 
yet  unfamiliar,  may  take  part  in  the  process. 

(J)  Sapr^^emia.  Beside  the  cases  in  which  the  infection  is  due  to  the 
growth  and  extension  of  micro-organisms  within  the  body,  there  is  a 
large  class  of  cases  in  which  the  symptoms  are  due  to  the  absorption  of 
toxic  products  produced  by  organisms  within  the  uterus  or  elsewhere 
in  the  generative  tract  which  do  not  make  their  way  into  the  blood- 
current.  To  this  form  of  infection  Matthews  Duncan,  some  years  ago, 
applied  the  term  "  sapraemia,''  whieh  has  continued  in  use  ever  since. 
It  is  usually  thought  to  be  due  to  the  invasion  of  the  uterus  by  putre- 
factive organisms,  with  whose  properties  we  are  as  yet  almost  totally 
anfamiliar. 

There  is  no  doubt  that  the  term  has  been  greatly  abused,  and  that  many 
cases  have  been  included  under  it  w^hich  really  were  due  to  infection  with 
the  ordinary  pyogenic  organisms,  and  at  the  present  time  we  are  hardly 
justified  in  considering  a  case  as  saprsemic  unless  the  lochia  have 
been  examined  bacteriological ly  and  found  to  be  free  from  pyogenic 
organisms. 

This  statement  is  borne  out  by  the  observations  of  Bumm,^  who  found 
Btreptococci  in  eight  out  of  eleven  cases  which  were  clinically  designated 
as  saprsemia.  Von  Fran  que®  was,  likewise,  able  to  cultivate  streptococci 
in  pure  culture  from  a  case  which  exhibited  the  clinical  picture  of  sapra- 
mia,  and  as  the  result  of  his  observations  stated  that  **  saprsemic  fever 
in  the  puerperium  is  extremely  rare,  and  it  should  only  be  diagnosed 
when  an  accurate  biological  examination  of  the  uterine  lochia  has  demon- 
strated the  absence  of  pathogenic  and  the  presence  of  saprophytic  organ- 
isms.'' 

The  organisms  entering  into  the  causation  of  saprteniia  are  mostly  of 
an  anaerobic  nature,  and,  therefore,  cannot  be  cultivated  in  the  usual  cul- 
ture media.  Many  of  them  are  gas  producers,  and  thus  cause  the  frothy, 
ill-smelling  secretion  which  is  so  characteristic  of  these  cases.  There  is 
certainly  a  great  variety  of  organisms  which  may  be  concerned  in  the 
production  of  saprjemia,  though  only  a  few  have  as  yet  been  isolated. 
Thus,  Bnmm^  was  able  to  cultivate  from  a  case  an  anaerobic  bacillus, 

>  Fraenkcl.    Quoted  by  Lomcr.    See  below. 

«  l)<il«Jris.    rnllammation  pucrp<Jrale.     Nouv.  Arrhiv.  d'obsuH.  ct  de  pyn.,  1894,  ix.  97-122,  142-161. 

»  Widal.     Etude  sur  rinfection  pucrp^rale.    ThOse  dc  Paris,  l^^y. 

<  Mixius.  Bakterlologischc  Uuversuchungen  eiuluger  Fallc  i)»erperaler  Sepsis.  D.  I.,  Berlin, 
1W2. 

» Gcldscheider.  Klinische  nnd  bakteriol.  Mittlieiluiii;cii  iiber  Sepsis  pu6rp<5ralls.  Charile 
Annalen.  1893.  xviii.  164-242. 

*  Krunif;.  Bakteriologie  des  Gcnital-kanalcs  der  schwangeren,  kreiscnden  und  puerperalen 
Frau.    U>ipzie.  1897. 

'  Itumm.  Iii.stologischc  UntersuchuiiKtn  iiber  die  pucrperale  Endometritis.  Arch.  f.  Gyn.,  1891, 
xl.  398. 

•  V.  Kranquc.  Bakteriologische  Untersucliungen  bei  normalom  und  fleberhaftcm.  Wochcnbetl. 
Zclt.  f.  Geb.  u.  (^lyn..  1893,  xxv.  277. 

»  Bumm.  Uebor  die  Aiifgrtlwii  weitcrer  Forschungon  auf  dem  Gebieto  der  puerperalen  Wundin- 
fektion.    Arch.  f.  Gyn.,  1889,  xxxiv.  323. 
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which  deoom|K>secl  albumin  and  produced  |Miigonoa^  siib@tanca ;  aBJ 
Doederlein/  in  another  ca.sc  prescntiug  a  frothy,  purulent  .secR^tion,  uas 
able  to  i^ialate  an  anai!'robic  ga^-produeing  coccus ♦  Kronijy^iii  4J^iJ>naN 
mal  pucrperia  ftnmd  organ i,^nLs  which  did  not  gmw  on  the  xi^mvA  me<lia, 
and  in  32  of  them  obtained  oi^anis?ni?<  which  only  ^t^sk  anaeroi>ji«jilk 

Beside  the  organisini?!  which  we  have  mentioned,  it  is  not  unhkelyiki 
further  re.-scareh  will  show  still  other  <T^nit^ms  whieh  laay  play  ii  imrt 
in  the  production  of  i.-olated  t^se?^  of  infectio!i  ;  liut  from  wlnit  we  bvp 
already  said,  it  is  perfectly  clear  that  the  organ i^^mi^  usually  coaconwd 
are  the  wcll*known  pyogenic  oi^anisnis  (streptococcus,  staphyliMM.'cu?^ 
colon  bacillns,  and  gontxroccUFi)  and  the  various  putrefactive  orgaiibm?. 

Some  idea  of  the  frequency  with  which  the  different  organisiiii=  aft 
concerned  in  the  prmhiction  of  the  pucrneml  infwtion?i  may  be  pxrnd 
by  recurring  to  the  work  of  Jvnmi^/  who  examined  179  c;tses  of  jun^r- 
peral  en rlo metritis  hactoriologicallyy  and,  as  a  result  of  hi^  olnservatioiLS 
divided  them  iuto  three  groups,  namely,  pyogenic,  ironorrhrcal,  autl  sapm- 
mic.  The  pyogenic  gmnp  comprised  79  eases,  in  75  of  whieh  the  iufeo 
tive  agent  wa.s  the  streptoeoeciis,  and  in  4  the  staphylocoocus.  In  ofl 
cases  he  was  able  to  demonstrate  the  jiresence  of  the  gonocoeens,  and  in 
43  of  the  50  saprapmic  cafte.->  he  wa,^  able  tu  demonstrate  or^nisme  wdidi 
did  not  grow  on  t\\^  usual  culture  media,  32  of  which  %vere  anaerobic. 

The  writer  has  examinr-d  the  uterine  lochia  bacte  no  logically  Iti  1  oO 
crises  in  which  the  temperature  rose  to  101°  F.  or  higher  duriug  the 
first  ten  days  of  the  puerperium,  and  found 

Streptiicoccl     ..,,*,,, 3te«Bci, 

streptococci  and  colon  baeiUi    ,,,.»,,..  5   " 

Streptocopei^  iitaphrloc<fcPi,  ftnd  VmcUU    ►.♦.,.♦  2    ♦♦ 

Streptococci,  colon  and  gfts  bacilli     .       .       .       *       *       ,       *       ,  2   " 

fltreptococri,  staphylococci,  ^oa  mid  IfphoM  bi.cil1I    .       .       .       *  J  omc 
StreptrHinrcl,  liUiphf  loconcl^  cakm  i&nd  si^b  bftclUi         •       .       .       .      1    " 

£tT«|^tococci  and  utildetitiHed  bacUU        .......  2  vm^ 

SUipliylnc<*cel  .       ,        *       *        i       .       .       ,       ,        .       ,       .       *  4    '* 

Colou  bacilli    ....,.,...,,,  n    *' 

Gonoooci'i         .,**-....,,i,4T" 

GoriRooccJ  iind  Cfilon  baclllii*      ...,»,.,.      I  Mi#e. 
Utilrtcntlflcd  fli^robic  bacteria       *,...*.  ,      I  c« 

Unldonttriod  HTiflt!robic  buctcriA  *.**,,  ,5 

Ulpb  the  rill  bad  II  us        ..,».,,...      Ic 

Typbnld  bmHUua     .*.....*.»*.  l 

Bitctcrln  s4-en  in  aover-sUp»,  but  which  would  oot  gx©w  in  any  medtA  43  c 

Ati3o1u[ely  ate  rile .       .       ^       .       ,       .  25    ** 

Pathological  Anatomy*     After  having?  tlius  eonsidere<l  more  or  te?? 
detail   the  organ! ^^ms  whieh   [day  a  part  in  the   production  of  |*UiT|i*^r 
inieetionj  we  now  turn  to  the  consideration  of  the  legions  prt>drtc*.d 
tlieui. 

The  leiiioni^  may  vary  very  greatly  in  a  ^iveii  ease  ;  and  it  is  pniUnblr 
for  tbiy  re5i>;on  that  the  older  untlioni  did  not  earUer  appreciate*  Ute  trtw 
nature  of  the  aifection.  The  le.sions  may  vary  from  a  coated  (>eruH':il 
tear  to  an  inflamniatory  proeess  involving  the  en  tin?  gvn*'nitive  tmit, 
and  in  many  eanej^  extenthng  beyond  it  tu  the  para  met  rinm  or  jxtj- 
toneum,  and  sometimes  resulting  in  a  general  pya?inic  infc*etion.    Ifl 

1  no^ertein,  Vorlaufigo  Mltthcllun^  iibcr  welterc  bttktcrioii>gl*cJ»i?  Vulcrstjui^iinKpn  ^J* 
.SchtfUicnsekretes.    Cisfit  K  '*yn,H  1>^J,  77U. 

=  Kfiiiiip.  Aetiolojfic  und  Thcrapie  dcr  pucfiwrnlon  Endom^trlUs  Ct*nl,  tQy^,  l«fe\  i2H» 
J>licassion  mmt  Endomctrttlii.    Vcrh,  4.  dcutsehiju  Gea.  L  tiyn.,  im\  4180-502, 

«Kronlg«    Op.  clt. 
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other  cases  the  infectious  elements  pass  througli  the  port  of  entry  with 
such  rapidity  that  they  do  not  there  give  rise  to  local  lesions,  but 
produce  a  septicaemia,  which  is  rapidly  fatal.  The  most  fatal  forms 
of  puerperal  septicaemia  end  with  extreme  rapidity,  and  have  been  well 
designated  by  the  French  as  *^  sepsis  foudroyante."  In  most  cases  of 
puerperal  infection,  however,  the  endometrium  is  the  portion  affected, 
and  in  the  majority  of  cases  the  disease  remains  limited  to  it,  and  is 
designated  as  septic  or  putrid  endometritis,  according  as  it  is  the  result 
of  the  invasion  of  pyogenic  or  putrefactive  organisms. 

In  puerperal  infection  any  portion  of  the  generative  tract  may  be  the 
seat  of  the  lesion,  and  in  many  cases  more  than  one  portion  is  involved, 
and  we  accordingly  have  to  consider  puei'peral  vaginitis,  endometritis^ 
metritis,  parametritis,  metro-lymphangitis,  metro-phlebitis,  salpingitis, 
o5phoritis,  peritonitis,  pytemia,  and  pluegmiisia  alba  dolens. 

Puerperal  Ulcer.  We  sliall  now  take  up  the  consideration  of 
the  various  le?sions  more  in  detiiil,  and  first  turn  our  attention  to  those 
occurring  about  the  vulva  and  vagina.     In  the  pre-antiseptic  jxiriod  the 

5uer|)enil  ulcer  was  of  very  frequent  occurrence  ;  but  with  the  intro- 
uction  of  aseptic  methods  into  midwifery  its  frequency  has  become 
markedly  diminished,  so  that  now  it  occurs  but  rarely. 

These  ulcers  appear  on  the  surface  of  the  tears  about  the  vulva  and 
|)erineum,  and  S(K>n  take  on  a  dirty,  greenish-yellow  appearance,  which 
IS  due  to  necrosis,  and  are  bathed  by  a  dirty  purulent  secretion. 

In  some  cases  the  ulcers  take  on  a  markedly  diphtheritic  appearance, 
and  were  formerly  designated  as  " diphtheritiQ  ulcers";  but  careful  his- 
tological examination  has  shown  that  they  have  nothing  in  common  with 
diphtheria  except  their  external  appearance. 

As  a  rule,  the  pueriMjral  ulcers  about  the  vulva  give  rise  to  very  little 
systemic  disturbance,  and  would  frequently  pass  unnoticed  were  it  not 
for  ocular  inspection. 

Puerperal  Vacjinitis  may  occur  in  two  forms  ;  either  as  a  diffuse, 
general  inflammation,  when  the  mucosa  becomes  thickened,  soft,  and 
reddened,  and  bathed  with  an  abundant  purulent  secretion.  While  in 
other  cases,  and  esiwcially  when  torn  surfaces  are  present,  a  larger  or 
smaller  portion  of  the  vagina  may  be  covered  by  a  pseudo-<liphtlieritic 
membrane.  Tliis  membrane  mav  vary  in  extent  from  a  small  patch 
covering  a  slight   tear  to  a  complete  cast  of  the  entire  vaginal  canal. 

Until  rect^ntly  it  was  believed  that  none  of  the  so-called  «ises  of 
diphtheria  of  the  vagina  were  due  to  the  invasion  of  the  bacillus  diph- 
theriiB.  But  the  recent  observations  of  Biimiii,*  Nisot,-  and  th<»  writer' 
show  that  in  rare  instances  we  may  have  to  deal  with  true  diphtheria 
of  the  vagina  caused  by  the  Loeffler  bacillus. 

Endometritis.  The  most  usual  lesion  in  puerperal  infection  is  an 
inflammation  of  the  lining  membrane  of  the  uterus.  When  we  recall 
the  condition  of  the  uterus  immediately  post  partuni,  with  its  bleeding 
surfaces,  its  large  amount  of  recently  torn  tissue,  and  the  large  gaping 
thrombosed  placental  sinuses,  we  readily  see  how  organisms  which  have 

1  Bamm.    Ueber  Diphtheric  nnd  KindlKJttnebor.    Zelt.  f.  (Wh.  n.  Gyn.,  188."),  xxxiii.  126-136. 
<  Nisot    Diphtheric  vagiuo-utoriuc  pucriMlTiilc.    KTolhorapif  KuOris<»n.    Aniiulcs  de  Gyn..  1896b 
xlv.lW). 
*  WillimiiiA.    Diphtheria  of  the  Vulva.    Amcr.  JourD.  Obstet.,  1M»8,  xxxviii.  180-183. 
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I >eeii  ]  n I rud  u ced  i  n  to  t he  u  lev  lis  dn  ri n g  I abc 1 1*  en  si  1  y  find  c n t ry  i nto  its  I 
tissues.     And  when  we  eonsidc^r  the  iiHjfhanisni  by  which  lUc  jcnilu:»lf| 
normally  removed,  we  readily  see  that  an  ideal   eidtiire-niediimi  ie  pan 
pared  by  nature  t\\v  tJie  reception  and  prLipagatioti  of  organisms  itiiro*! 
diiced  from  without. 

In  puerperal  endometritis  llie  infection  may  be  limited  to  tlieplaci^nti 
site,  or  may  extend  over  the  entire  mucosa,  'When  the  plocN^Dtu!i?iu 
alone  is  infectedj  we  usnally  find  the  oi'^aiii*ms  growing  intu  tlip  ilmmbi 
and  producing  comparatively  little  local  reaction.  But  when  the  emit? 
internal  surface  of  the  uterus  m  affected,  the  endometrium  lieeonun 
converted  into  a  stiukingy  sloughing  Burt^acc,  made  up  of  necrotic  uiaio 

Fig.  357. 


# 


UteniB  from  patient  dyiJig  e>&  tenth  d«f  from  a  mijc^d  l^f^tion— fltTeptoooecui  ittd  colon  t 

rial  and  decidual  debris,  and  bathed  with  a  bloody,  purulent  disclmi 
The  necrotic  material  ?oon  takes  on  a  dirty,  yellowifeh-green  appennaicf*. 
and  in  many  instances  we  find  ulcerated  suHaces  coated  with  fibrin  atiii 
presenting  the  clitiieal  picture  of  diphtheria.  This  form  of  endotiu4riti5 
was  fiirmerly  designated  as  diphtheritic,  but,  as  stated  when  eon^iflt'ring 
the  vaginaj  we  have  to  deal  nut  with  a  true  diphtheria,  but  simply  wiib 
a  fibrinous  exudation,  the  result  of  an  intense  necrosis  followiag  tl>f 
invasion  of  the  usual  pyogenic  organisms. 

When  the  infection  is  due  to  the  streptococcus  or  staphylococcnSj  there 
m  usually  very  little  odor  accompanying  it,  but  when  it  h  due  to  iD^'j 
sion  by  the  colon  bacillus  or  aoy  of  the  various  putrefactive  organic 
we  find  the  interior  of  the  uterus  bathed  with  a  profuse  touWincI 


Live  IT 
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Eschar^  which  frequently  contains  gas  biibbles.  The  amotint  of  ne- 
STtitic  nialerial  produced  in  puerpeml  endometritis  is  often  very  great, 
lad,  after  curettiiip:,  it  may  recur  with  ^reat  rapidity.  Fi|^.  357  rep- 
*^eiita  the  uterus  from  a  ca^e  of  puerperal  infection  due  to  tlie  etrepti>* 
Coccus  and  colon  baciUus,  ia  Mliieh  the  woman  succumbed  ten  clays 
*fter  the  birth  of  the  child,  having  been  curettetl  three  or  four  days 
l^fore  death,  when  it  was  said  the  uterui^  was  scraped  perfectly  clean.  A 
glance  at  the  dt^iwing^  however,  shows  the  entire  uterine  cavity  filled  with 
toenrotic  material,  which  in  all  probability  was  pnxluced  in  the  interval 
elapsing  between  the  curettage  aud  the  time  of  death. 

In  most  caseii  the  infection  remains  limited  to  the  eudometriumj  but 
in  many  others  it  pmgresseB  Ixn'ond  it,  giving  rise  to  a  metritis*  a  lym- 
ngitisp  or  a  phlebitis,  as  the  ca^e  may  be.     The  extension  of  the  pro* 
beyond  the  endometrium  usually  ot-curs  through  the  lymphatics,  aud 
may  trace  in  their  course  areas  of  intlammalion  extending  from  the 
ometrinm  to  the  peritoneal  surface  of  tiie  uterus.    In  other  cases,  aud 
|)ecjally  where  the  infection  has  henu  limited  to  the  placental  site,  we 


tJtcnii  trmn  pik%itni  drtng  on  t^ntb  dsy  from  a  pure  ttrepto^oecle  ittliactfciti. 


find  that  the  thrombi  have  been  invaded  by  the  micro-organ  ism,  results 
'  ing  in  a  phlebitis  which  may  remain  limited  to  tlie  uterine  wall,  or  may 
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rapidly  extend  beyond  it  and  give  rise  to  tlie  various  thrombotic  fonm 
of  puerperal  iiifeetion. 

It  would  appear  that  tlie  lessions  produced  in  the  endometrium  vary 
very  considerably  according  to  the  niicro-grganismg  concerned,  and  i^ar- 
ticularly  according  to  their  virulence.  In  the  ca.^es  in  which  we  bave 
to  deal  with  u  virulent  streptococcus  or  staphylococcus  infection,  tlie 
changes  prcKhiced  in  the  endometrinm  are  comparatively  slight,  theprm^ 
ess  niptdly  spreading  through  the  lymphatics  or  veins  ]iast  tlji-  ' 
and  giving  rise  lo  a  peritonitis  or  a  general  syi^temic  infection.  \V, 
in  the  cases  due  to  the  putretactive  orgunisniSj  and  abo  those  due  tu  ik 
colon  bacillus  and  to  the  onlinary  pus-organ  ism  a  of  lesMfr  virulencf,  the 
process  remains  more  or  less  linnitecl  to  the  endometrium  and  gives  nee  to 
marked  local  lesions.  Fig-  358  represents  the  uterus  from  a  woman  dving 
of  a  virulent  streptococcic  infection,  and  in  this  it  is  seen  that  its  interioria 
almost  perfectly  smooth,  and  presents  nothing  which  could  have  beeo 
removed  by  means  of  the  curette,  and  stands  in  marked  eontraM  to  the 
case  figured  above,  in  which  the  infectious  agents  were  the  streptococcus 
and  colon  bacillus. 

When  we  consider  the  histology  of  puerperal  endometritiB  we  find 
that  these  differences  are  still  farther  accentuated.  Most  of  our  knowl- 
edge on  this  point  we  owe  to  the  researches  of  Bumni  *  and  Doederlein/ 
botli  of  whom  have  shown  that  there  is  a  marked  histological  differ- 
ence between  putrid  and  septic  endometritis.  Accord iog  to  Bnmm, 
in  sections  through  the  wall  of  a  utenis  the  seat  of  a  putrid 
endometritis  we  find  a  thick  layer  of  necrotic  material  lining  the 
uterine  cavity,  and  imbedded  in  it  large  numbers  of  the  oflending 
micro-organisms.  Beneath  this  we  find  a  thick  layer  of  small-cell 
infiltration,  'whicli  we  may  designate  as  the  zone  of  reaction^  and  beneath 
it  more  or  less  normal  tissue.  Careful  study  of  the  sections  shows  m 
that  the  micro  organisms  are  limited  almost  entirely  to  the  sujierficial 
necTotic  layer;  a  few  may  be  found  in  the  reaction  zone,  but  none  in  the 
tissues  beneatli  it,  tha^  showing  nature's  mode  of  prev^euting  tlie  invasion 
of  the  body  by  the  mieru-organisraa.  (See  Plates  X XX  lA^, and  XXXV.) 

These  pictures  are  observed  not  only  in  the  cases  due  to  iufectioiwith 
the  putrefactive  organisms,  but  also  in  those  cases  in  which  the  pyogt^nic 
oi^nisms  possess  only  a  slight  degree  of  virulence.  On  the  other  haud, 
in  cases  of  septic  endometritis,  and  especially  where  the  organisms  are 
virulent,  we  observe  a  totally  different  appearance.  Here  we  likewise 
find  adjoining  the  uterine  cavity  a  layer  of  necrotic  material,  which,  bow- 
ever,  is  usually  thinner  than  in  the  preceding  case.  In  this  we  finJ 
micro-organisms.  The  zone  of  small-cell  infiltpation  is  either  lack[flt?fr 
very  imperfectly  developed,  and  wo  observe  the  micro-organisms  making 
their  way  down  through  the  decidua^  and  along  the  lymphatie-s  througt 
the  muscular  wall  of  the  uterus  oat  to  its  peritoneal  surface.  The  writer 
has  been  able  abundantly  to  confirm  the  observations  of  Bumm*  aim 
there  b  no  doubt  that  his  conclusions  are  amply  justified. 

The  effect  produced  by  various  micro-organisms  was  strikingly  ilh**" 
trated  in  one  of  the  writers  cases,  in  which  he  had  to  deal  with  a  double  in- 

^  Bmnm.    Hlitologtsche  tTntcraUfhungeti  iilwr  liie  puerperal^  EiidomctrUii.    Arch.  I  tifiu»Pit 

-  Doederlelti.  Die  BeElehungicn  der  Eiidomctritia  au  deti  Furtpfliinziingi  vofigiuigflii.  Vffi*  * 
deiitschen  Ues-  f.  Qfu.^  liSfi,  ±*4-M2, 


PLATE    XXXV. 
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Section    through    Deoidun    from    Putrid    Endometritis,    removed    by    Curette  on 

Ninth     Day.      (Bumm.) 

a.  Necrotic  tissue  swarming:  with  bacteria,     b.  Zoue  of  reaction,  showin);  nuclei  of  leucocytes. 
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Section  tiirough   Decidua.     Septic   Endometritis,  Curetting 

on  Seventh   Day.     (Bumm.) 

a.  Necrotic  tissue,  bacteria  in  masjies.     b.  ReHi-stiuff-zoae  of  leucocytes,    c.  I.umeti  of  glands. 

(/.  Cross  section  of  bloo<lvc«»els.    e.  Remnants  of  epithelial  cells  of  uterine  glands. 

FIG.    8. 
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Strepto<»ocoi    growing  between    Muscle- fi brew.    (Bumm.) 
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fection  with  the  streptococcus  and  colon  bacillus.  On  making  sections 
through  the  uterine  wall  in  this  case  we  observed  the  characteristic  ne- 
crotic zone  lining  the  cavity  of  the  uterus,  and  in  it  both  forms  of  micro- 
organisms. Beneath  this,  the  zone  of  small-cell  infiltration  was  fairly 
well  developed,  and  in  its  upper  part  we  were  likewise  able  to  find  both 
forms  of  organisms.  But  in  its  lower  portion  we  found  only  the  strep- 
tococci, which  continued  their  way  through  the  uterus  by  means  of  tlie 
lymphatics,  and  on  reaching  the  peripheral  surface  gave  rise  to  a  perito- 
nitis. It  would,  therefore,  appear  that  nature  endeavors  to  confine  the 
micro-orranisms  to  the  interior  of  the  uterus  by  interposing  between  the 
necrotic  layer  and  the  deeper  portions  a  wall  of  small-oeU  infiltration, 
which  acts  as  an  efficient  filter  when  the  micro-organisms  are  not  viru- 
lent, but  which  fails  to  restrain  them  when  they  possess  a  marked  degree 
of  virulency. 

Parametritis.  One  of  the  most  frequent  complications  of  the  uterine 
infection  is  parametritis,  which  is  usually  due  to  the  propagation  of  the 
micro-organisms  from  the  uterus  to  the  peri-uterine  connective  tissue 
by  means  of  the  lymphatics.  The  first  effect  of  their  invasion  is  a 
marked  inflammatory  oedema,  but  very  little  or  no  suppuration.  In 
mild  cases  the  infection  goes  only  thus  far,  while  in  more  severe  cases 
it  rapidly  spreads  to  the  surrounding  connective  tissue  and  eventuates 
in  abscess-formation.  The  infectious  agents  in  severe  cases  follow 
the  course  of  the  lymphatics,  either  behind  the  peritoneum,  when  they 
may  give  rise  to  retroperitoneal  phlegmons,  which  in  rare  cases  may 
extend  up  as  high  as  the  posterior  mediastinum,  while  in  other  cases 
they  follow  the  lymphatics,  which  extend  into  the  anterior  portion  of 
the  pelvis,  when  we  have  inflammatory  phenomena  occurring  about  the 
inguinal  canal,  and  in  sonic  cases  following  the  connective  tissue  sur- 
rounding the  greater  vessels  of  the  thigh,  when  it  gives  rise  to  phleg- 
masia alba  dolens. 

Occasionally  the  parametritic  involvement  has  its  origin  from  infected 
tears  about  the  cervix,  but  in  the  vast  majority  of  cases  it  is  due  to  infec- 
tion from  the  uterine  cavity. 

As  has  already  been  pointed  out,  in  a  considerable  number  of  cases 
the  endometritic  process  extends  into  the  uterine  wall,  and  there  gives 
rise  to  the  various  lesions  of  viebntisy  which  may  vary  from  small  areas 
of  small-cell  infiltration  to  marked  abscess-formation.  In  the  majority 
of  cases,  however,  in  which  we  meet  with  abscesses  scattered  through 
the  uterine  wall,  we  find  that  they  are  due  to  lymphatic  involve- 
ment, and,  as  the  lymphatic  supply  of  the  uterus  is  most  marked  just 
beneath  the  peritoneum,  we  find  the  abscesses  most  frequently  in  that 
situation. 

Salpingitis.  In  a  certain  proportion  of  cases  the  process  extends 
directly  from  the  uterine  cavity  to  the  Fallopian  tubes,  and  there  gives 
rise  to  various  inflammatory  phenomena.  In  a  small  proportion  of 
cases,  however,  the  salpingitis  is  due  to  infection  through  the  lymphatics, 
and  not  by  continuity  from  the  uterine  cavity.  In  a  certain  number  of 
cases  we  observe  an  oophoritis  ;  here  the  ovaries  are  enlarged  to  several 
times  their  usual  size,  and  are  very  ocdematous.  The  process  may  stop 
here  or  go  on  to  abscess-formation,  when  we  have  to  deal  with  a  typical 
ovarian  abscess.     The  ovarian  infection  in  the  vast  majority  of  cases  is 
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due  to  lyraphiitic  involveraeutj  and  is  usually  coincident  with  affectioD^ 
of  the  pafametriiiiii.  In  a  small  iimnber  of  cases,  however^  the  ovmm 
iiift^ctiou  may  be  due  to  dirent  infection  of  a  niptuFed  follicle  byraeaBi 
of  the  peritonitic  fluid, 

pEruTO>fiTis,  lu  the  vast  majority  of  casas  the  fatal  tennioatioo  io 
puer[K»nil  infection  is  due  to  peritonitis.  As  we  pointed  out  when  l^jii- 
i^iderhig  the  histological  changes  in  puerperal  en  do  metritis,  tlie  str^jstj- 
cocci  or  other  infecting  agents  rapidly  make  their  way  from  the  interior 
of  the  nteniB  to  its?  peritoneal  sEirface  by  means  of  the  lymphatii>,aiifi 
there  give  rise  to  peritonitis.  This  is  the  usual  mode  of  infeetion:  \mi 
in  certain  other  cases,  which,  however,  occur  but  rarelvj  the  pmtonciitii 
is  infected  by  pus  which  ci^rajjes  from  the  Fallopian  tubcB,  and  iiintfer 
cases  by  the  rapture  of  parametritic  or  ovarian  ab^ccsi^s.  But  in  nutM' 
of  the  autopsies  which  the  writer  ha^  performed  upon  women  dnA  4 
puerperal  fever  has  he  observed  a  peritonitis  which  he  could  attribute 
to  direct  transmission  through  the  tubes. 

Pv.tiMiA*  The  pyiemfc  form  of  puerperal  infection  usually  r^sult;^ 
from  the  infection  of  thrombi  at  the  placental  site  and  the  siibsapnt 
intiammatory  changes  occurring  in  the  veins.  Tlie  thnomliosis  may  k' 
limited  to  a  comparatively  small  area  anil  be  entirely  within  tlie  nterm 
wall,  or  it  may  extend  beyond  the  uterns,  and  wc  occa-^ioually  fid  all 
the  pelvic  vessels  thrombosed  up  as  high  as  the  junction  of  the  rcDal 
veins  with  the  inferior  vena  cava*  By  the  breaking  dow*n  of  the  dmitubi 
Bmall  particles  eseape  into  the  circulation  and  are  carried  by  tlie  Ulooi- 
ctirrent  to  various  portions  of  the  body,  wliere  they  give  rise  to  nieta- 
statie  abscesses,  from  which  a|iparently  no  portion  of  the  body  is  exempt. 
In  this  form  of  puerperal  infection  we  may  lind  meta;static  absce^sfT^  i^ 
all  the  internal  organs,  and  frequently  we  find  the  synovial  surfaa** 
affected  J  giving  rise  to  swellings  about  the  joints,  which,  if  not  pmmptlv 
treatei.l|  lead  to  their  complete  destruction. 

In  a  numt)er  of  other  cases  w^e  notice  blebs  or  bulhe  appearing  «" 
various  portions  of  the  body,  which  are  due  to  the  same  cause,  aiJ<l  >" 
whose  contents  we  may  readily  cleuM^nstrate  the  offending  miero-orrjaa- 
ism.  In  most  cases  of  pyaemia  we  find  very  little  uterine  involvemt^Btp 
and  when  death  occurs  it  is  due  to  the  general  exhaustion  followifiir '» 
proh)nged  suppurative  process,  rather  than  to  peritonitis,  which  is  tlu' 
usual  cause  of  death  in  the  other  forms  of  infection* 

Phlegmasia  Alba  Do  lens.  As  we  j^ointed  out  when  eonsiderini^ 
the  question  of  parametritis^  this  affection  is  frequently  due  to  thf  txtt'O- 
sion  through  the  lyrnpiiatlcs  uf  the  {mnimi'iritic  prcx*i*ss  to  the  li?i>ucis 
surrounding^  the  great  vessels  of  the  ihigh.  Usually,  however,  it  re!?tili^ 
from  the  extension  of  thrumhosj,'^  of  iIh'  pelvic  veins*  But  in  nut «  ii'\^' 
cases  it  ap|>ears  to  he  tht-  only  manifestation  of  the  infectii^us  pnwr^*. 
and  under  f^uch  circumBtiinces  ita  mode  of  production  ia  very  diftiewli 
of  cxijlauation, 

Etiology.  From  the  consideration  of  the  varioufci  bacteria  coucerneJ  ^^ 
puerpend  infection,  it  is  evident  that  we  have  to  deal  with  those  impjaais-nif 
w^ith  which  wc  are  familiar  as  cauj^ing  wound-in ftsi'tion  ;  and,  gcnemlh 
sj  leaking,  we  niay  say  that  pnerjieral  infection  is  wound-in  feet  ton,  ivims^i 
by  the  introducti<m  of  pathogenic  organisms  within  the  genenitive  ir^cU 
either  during  or  immediately  after  lalwr*     In  other  words,  we  have  t^* 
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deal  with  a  direct  infection  from  without,  the  infectious  germs  being 
brought  to  the  woman  by  the  hands,  instruments,  or  any  object  which 
comes  in  cx)ntact  with  her  generative  organs. 

Puerperal  infection  is  contact-infection,  and  this  conception  was  first 
definitely  enunciated  by  Semmelweiss*  in  1847,  in  the  following  words: 
'*  I  consider  puerperal  fever,  not  a  single  case  excepted,  as  a  resorption 
fever,  caused  by  the  resorption  of  a  decomposed  organic-animal  material. 
The  first  result  of  the  absorption  is  a  change  in  the  blood,  and  the  exu- 
dations are  the  result  of  this  change.  The  decomposed  animal-organic 
material,  which  when  resorbed  causes  childbed  fever,  is  brought  to  the 
individual  from  without  in  the  greatest  majority  of  cases,  and  this  is 
infection  from  without.  These  are  the  cases  which  represent  the  epi- 
demics of  child-bed  fever;  these  are  the  cases  which  can  be  prevented.'^ 

In  the  latter  part  of  the  last  century  puerperal  fever  began  to  be  con- 
sidered as  a  contagious  malady  in  England.  This  conception  apparently 
originated  with  Thomas  Kirkland,-  of  Ashby,  in  1774,  but  was  first 
clearly  enunciated  in  1795  by  Gordon,  of  Aberdeen,  in  his  treatise 
*'  On  the  Epidemic  of  Puerperal  Fever,  as  it  prevailed  in  Aberdeen 
from  December,  1789,  to  March,  1792,'^  in  which  he  gave  a  table  of 
77  cases  which  he  had  attended  himself. 

In  this  country  the  man  who  played  the  greatest  part  in  introducing 
the  conception  of  the  contagious  or  infections  nature  of  the  affection  was 
Oliver  Wendell  Holmes,^  who  in  1843  wrote  an  article  on  **  Puerperal 
Fever  as  a  Private  Pestilence,"  in  which  he  clearly  showed  that  it  was 
a  preventable  affection,  and  owed  its  origin  either  to  the  accoucheur  or 
midwife.  Holmes's  teachings,  however,  did  not  exert  the  influence  which 
might  have  been  expected  from  them;  for  they  were  opposed  by  the  lead- 
ing obstetricians  of  the  country,  notably  Meigs  and  Hodge,*  of  Phila- 
delphia, Meigs  stating  that  he  preferred  to  consider  puerperal  fever  as 
due  to  the  workings  of  Providence,  which  he  could  understand,  rather 
than  to  an  unknown  infection  of  which  he  could  form  no  conception. 

For  many  years  the  main  theory  in  Euroi)e  as  to  the  causation  of  puer- 
I)eral  fever  was  that  it  was  due  to  miasmatic  or  atmospheric  influence. 
And  this  view  continued  until  after  the  appearance  of  Semmelweiss's 
article  in  1861,  although  in  1864  Hirsch,*  after  studying  the  matter  from 
au  historical  stand-point,  came  to  the  conclusion  that  it  was  of  infectious 
rather  than  of  miasmatic  origin. 

It  was  not,  however,  until  Lister  had  introduced  antiseptic  methods 
into  surgery,  and  Stadtfelt,  of  Coi>cnhagen,  had  recommended  the  use 
of  bichloride  of  mercury  in  obstetrics,  that  the  groat  mass  of  the  pro- 
fession l)egan  to  understand  that  puerperal  fever  was  due  to  contact- 
infection,  and  could  be  })re vented  to  a  very  groat  degree.  After  the 
bacteriological  work  of  I^istour*^  and  his  suooossors,  and  the  constant 
finding  of  streptococci  in  fatal  cases,  the  question  was  raised  above  all 
doubt,  and  at  the  present  time  uo  one  doubts  the  infectious  nature  of  the 
disease. 

>  Scmmelweiss.   Die  Aetiologie  der  Bogriflf  u.  die  Prophylaxis  des  Kindbettfiebers  Test.  Wlen  M. 
Leipzig,  1S61. 
s  Kirkland.    Treatise  on  ('hil(ll)e<l  Fcvlt,  1774. 
•  Holmes.     I*iienK'ral  Fever  as  u  I'rivate  I'estilence.     Boston,  1805. 
»  Meigs.    On  (;hildl>ed  Fever.    Phila..  18.-)4. 


*  HirMch.    Historisch-palholo^iMhe  UntcrsuchunKen  (iber  ruer]>ernlflel)er.    Erlangen,  1864. 
ir.    Septic^mie  pucTperale.    Bull,  de  lAcad.  de  Med.,  1879,  200,  271. 


•  Pasteur. 
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Modes  op  External  Infection.  The  most  usual  mfxle  of  iiiffc^ 
tian  is  by  tlie  Iiantls  of  the  obstetrician  or  tlie  niidwiiVj  and  n«i  *iue  \%'bo 
has  observed  the  way  in  which  the  average  mediciil  man  cod  ducts  a  Inbor 
cjase  can  wonder  that  puerperal  fevor  oecusiouully  occurs.  The  introduc- 
tion of  dirty  instruments,  a^  well  as  dirty  hands,  plays  an  imporiafit 
part  in  the  pnxluction  of  the  infection,  A  source  of  infection  which 
is  fretjQently  t^verlooked  is  copulation  during  the  latter  weeks  of  prc^ 
nancy  ;  ami  not  infrequently,  especially  among  the  lower  classes,  the  woman 
infcct.s  herself  by  lingering  her  genitalia,  or  even  by  making  internal  ex- 
amiimtions,  Contiict  with  secretions  from  wounds  of  any  kind  also  plays 
an  important  part  in  its  production,  and  whether  the  purulent  secretioa 
be  from  an  external  wound  or  anywhere  within  the  bodv,  the  results  will 
be  the  same.  It  is  only  necessary  to  recall  in  this  connectioo  the  ca^e 
of  Dr.  Rutter,  of  Philadelphia,  who  was  followed  wherever  he  went  by 
an  epidemic  of  puerperal  fever,  while  his  brother  practitioners  were  prac- 
tically free  from  it.  It  appeared  later  that  the  source  of  infection  io  hi^ 
cases  was  an  ozaena,  from  which  he  was  constantly  infecting  his  handsw 

The  disease  is  often  due  to  wounds  on  the  bands  of  the  uurBe,  and 
many  cases  may  be  trac5ed  to  bone^felons  and  other  affectioas  of  the 
fingfers,  and  not  infpeqently  to  a  pustulous  ec^eeraa  on  the  hands* 

For  many  year-s  it  has  been  known  that  physicians  attending  cases  of 
erysipelas,  and  then  going  to  women  in  labor,  fra'|uently  bad  ti»  ileal 
with  puerperal  infection,  and  one  of  the  old  ideas  eonoeroing  the  disense 
was  that  it  was  identical  with  erysipelas^  and  it  was  not  until  bacteriolog)' 
showed  us  that  both  erysipelas  and  most  cases  of  puerperal  infection  are 
due  to  the  streptococcns  that  this  relation  w^as  understood.  At  the  present 
time  the  majority  of  observers  believe  that  there  is  no  essential  difference 
between  the  streptococcns  erysii>elatis  of  Fehleist^n  and  the  ordinary 
streptococcus  pyogenes.  It  has  fret[uently  been  observed  that  puerperal 
fever  also  occurs  in  the  practice  of  those  attending  diphtheria  and  scarlet 
fever  and  occasionally  typhoid  cases.  Them  is  no  essential  relationship 
between  these  affections,  but  we  kuow^  that  in  both  diphtheria  and  scarlet 
fever  we  frequently  meet  with  complications  which  are  due  to  the  strep- 
tococcus, and  these  streptococci  are  conveyed  to  the  woman  in  labor. 

It  is  generally  stated  that  air  infection  plays  an  ira|>ortant  part  in  the 
production  of  puerperal  infection,  and  many  advise  covering  the  external 
generative  organs  with  an  occlusive  pad^  to  prevent  tlie  entry  of  air 
witliin  the  vagina,  and  thus  avoid  this  source  of  infection.  It  apj^K^rs 
to  ns,  howeverj  that  air-iu fetation  is  a  very  infrequent  cause  of  the  disease, 
if  it  ever  occurs,  and  we  cannot  indorse  the  statements  of  Garrigoes,*  in 
his  article  on  this  subject  in  the  Ammcan  Textbook  of  Obstetne»j  in 
w^hich  he  attributed  au  epidemic  of  piierjwral  fever  in  the  New  York 
Lying-in  Hospital  to  the  presence  of  a  dead  nit  in  the  cellar.  It  is 
much  more  probable  tliat  the  epidemic  was  due  to  imperfect  band -disin- 
fection on  the  [>art  of  his  assistants,  or  to  the  iut reduction  of  mtbogenic 
organisms  within  the  vagina  by  the  hands  of  the  patients  tliemselYes* 
In  England^  and  to  a  slight  esteut  in  ihis  country,  sewer-gas  is  belicvetl 
to  play  a  prominent  part  in  the  production  of  [uierperal  iofection,  and 
at  a  meeting  of  the  health  officers  of  Great  Britain  in  London,  someyeafis 
ago,  at  which  the  writer  was  prcsent^n  jirominent  nuKlical  man  staled  that 
*  Garrigues.    Puerperal  Infection,    Amerlcftn  Texi-book  of  Otmi^trlcs,  1^96, 4HB-7>i 
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^be  first  duty  of  the  obstetrician  on  visiting  the  house  of  his  patient  was 

'tio  inspect  the  sanitary  arrangements  instead  of  examining  tne  patient. 

^And  the  writer  was  informea  by  good  authority  that  after  the  serious 

mllness  of  a  prominent  woman  from  puerperal  infection^  in  one  of  the 

smaller  towns  of  England^  the  entire  sewerage  system  of  the  town  was 

-ftorn  up  to  discover  the  leak  from  which  the  sewer-gas  escaped,  which  was 

^apposed  to  have  been  the  cause  of  the  disease.     There  can  be  no  doubt 

^hat  the  danger  of  infection  from  the  air  or  from  sewer-gas  is  greatly 

exaggerated,  and  it  will  be  spoken  of  less  and  less  freauently  as  medical 

menoecome  better  versed  in  the  technique  of  rigorous  band-disinfection. 

To  show  what  an  accurate  conception  Semmelweiss^  had  of  the  various 

modes  of  contact-infection,  it  may  be  interesting  to  quote  what  he  says  in 

this  connection  :  "  The  bearer  of  the  decomposed  animal-organic  material 

is  the  examining-finger,  the  operating-hand,  instruments,  bedclothes,  the 

atmospheric  air,  sponges,  the  hands  of  the  midwife  or  nurses  which  come 

in  contact  with  the  excrement  of  women  sick  with  puerperal  fever,  and 

after  that  handle  pregnant  and  parturient  women.     In  other  words,  the 

bearer  of  the  decomposed  animal-organic  material  is  anything  which  is 

soiled  by  a  decomposed  animal-organic  material  and  comes  in  contact 

with  the  genitals  of  these  patients.^' 

AuTO-iNFECTiox.  Every  one  at  the  present  time  believes  that  the 
vast  majority  of  cases  of  infection  are  the  result  of  the  introduction 
from  without  of  pathogenic  micro-organisms  into  the  genital  canal  of 
the  pregnant  or  parturient  woman  by  means  of  the  examiniug-finger  or 
in  some  other  way.  But  many  also  believe  that  in  a  certain  number  of 
cases  the  infection  is  not  due  to  the  introduction  of  organisms  from 
without,  but  owes  its  origin  to  micro-organisms  which  were  already 
within  the  woman  before  the  onset  of  labor.  To  infections  arising  in 
this  way  the  term  "auto-infection  "  is  applied.  The  term  originated 
with  Stnnmelweiss,'  who  stated  :  "  Tn  rare  cases  the  decomposed  animal 
material,  which  causes  childbed  fever  when  absorbed,  is  pnxluced  within 
the  patient  herself.  These  are  the  eases  of  auto-infection,  and  cannot 
be  prevented." 

With  the  enthusiasm  which  attended  the  introduction  of  antiseptic 
methods  into  midwifery,  the  conception  of  auto-infection  was  lost  sight 
of  for  a  time,  and  it  was  only  when  the  statistics  of  well-conducted  lying- 
in  establishments  showed  that  a  certain  amount  of  infection  occurred  in 
spite  of  the  rigorous  application  of  antiseptic  principles  that  the  idea  of 
auto-infection  was  rehabilitated  by  Ahlfeld^  and  Kaltenbach.*  Of  course, 
with  the  recognition  of  the  fact  that  puerperal  fever  is  due  to  certain 
micro-organisms,  the  definition  introduced  by  Semmelweiss*  fell  to  the 
ground,  as  it  is  not  possible  for  the  organisms  to  originate  spontaneously 
within  the  body  of  the  woman.  The  conception  was  then  introduced 
by  Kaltenbach*  that  in  a  considerable  number  of  cases  pathogenic  organ- 

»  Semmelwelss.    Die  Aetloloffle  dcr  Bcgriffu.  die  rropliylnxis  des  Kindbcttflebere  Test.   Welu  u. 
Leipzig.  1861. 
«  SeramelweiM.    Op.  cit. 

•  Ahlfeld.    Beitrufi^e  «ir  Ix'hre  von  Rosorptloiisficbor  im  Wochcnbett  und  von  der  Selbstinfelction. 
Bcrichtc  und  Arbclten,  188:^,  i.  165.    Bcitraj?  zur  Lchre  der  Sdbstinfoklion.    (Vnt.  f.  (iyn..  1H87, 

•  Kaltenbaeh.    Zur  Antisepsis  in  drr  Geburtshulfe.     Volkmnnn's  Sammlung  klin.  Vortriigc,  Nr. 
29ft.    ITeber  Selbitlnfektion.    Verb,  dt-utschen  (ics  f.  (iyn.,  l-'roibiin?,  1889. 

»  SemmelweiBB.    Op.  eit. 

•  Kaltenbach.    Ucber  Selbetinfcktion.    Verb,  dcutschcn.  Gcs.  f.  Clyn.,  Freiburg,  1889. 
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1:^1118  art^  normally  foiirHl  iti  the  vagiim^  Kii'  pregnant  women,  which  mar 
introducetl  into  the  uterus  liy  the  ititroduction  of  a  perfectly  sterile  iingtr. 
within  the  vagina*  It  h  apparent  in  such  cases  that  we  tin  not  kvwtoj 
ileal  with  aiitt>-infectioti  in  the  strict  ^ensse  of  the  word,  and  miichajo- 
f Lilian  would  hav^e  been  amded  had  the  terra  indirect  itifection  been 
substituted  for  it;  Ix^cause  the  micro-orgaaisms  must  have  beea  iomh 
dnced  into  the  vagina  at  some  period  of  life,  and  the  ^uestiDn  sioiply 
resolvet?  itself  into  one  of  time.  Certain  observers,  notaldv  SlavjisiiskT^i 
and  S^abo,^  .state  that  auto-infeetion,  even  in  this  raodifiecf  sense,  i^nofr" 
possible,  and  that  all  cai^es  of  puerperal  infection  are  due  to  the  intro- 
duction of  pathogtmic  micro-orgaulsins  at  the  time  of  labor* 

This  api^ears  to  be  an  extn;ine  view,  and  the  t|nestion  ninst  ^tnnd  or 
fiill  with  the  resulti^  i>f  ihe  l^trtt^niihi^rinil  exmniiiatinn  of  tlie  prfm-nitivi" 
tract  in   the  pregnant  and  fujii-|>rcgnant  fimditiniif^.     If  careful  iiivesti^ 
gatiou  shows  that  pathogenic  mi ero-organ isms  are  ab^'ut  from  the  utem 
and  vagina  of  pregnant  women,  we  must  abamlon  all  idea  of  auio-infiy 
tion*     If,  m\  the  other  hand,  tliey  can  be  dcmonstnitcd  in  ap|ian'ntlv 
healthy  women  during  pregnaney,  we  shall  be  forced  t<v  admit  its  jkr^^ 
bility,  iifj  matter  what  our  previous  ideas  may  have  bt^cn,  and  \n  k 
lievc  that  all  eanes  of  pnerperal  fever  are  not  due  to  infection  fnsm 
without, 

Fractieidly  all  bacteriological  investigators  are  united  in  clainiiajf ibt 
the  biKjy  of  the  ucjrmal  uterus  is  fix^e  from  micro-organ  ism?;,  bnih  in  tk 
j>regriant  and   the   non-pregnant  etmditiom     This  fact   Ijas  bwn  MTn|»ly 
demonstrated   by   the  work   oi"  Gocnner,"*  Doederlcin,*   Winter/  Otl,^" 
Cj5erniewski/Strogtinoff,**Krunig  and  Menge,^aud  I>fH*derb4u  an<l  Win 
ternitz,'-' white  Stnmss  and  SsinclicjK-Tnledo  ■'  have  demonstrnted  the  sin 
in  the  lower  animals.     Thi'only  investigators  who  contend  that  bnctt^r 
can  be  fou ml  in   the  uim-iufected  uterus  are  Franz *^  and  Burckhanlt,'* 
%vho  state  that  they  can  be  demonstrated  in    its  cavity  in  the  latter  [Kif^J 
of  the  puerperium  in  a  large  pri>jjortiou  of  rases.     Their  resnhs,  how^J 
ever,  ai-e  controverted   by  tht'  rrrent  work  of  I>oedc*rlein  ;ind  \Vini(T* 
nitz,'*   and   ap|>ear  invalidated   by  the   fact   that   the   writer  foimd  tlie 
uterine  hjeliia  absolutely  sterile  in  26  out  of  lf)0  women  who  preseflt<i 
rises  of  temperature  in  the  pncr]>erium  (p.  590). 


»  Slftvjaimkv,    DJe  Antiscptlk  In  def  Gcburlsbfilfii.    Verh.  ilv  i.  Intemiil.  mtsd.  CVingretK!*.  H 
IIL  AbUi,  vli,  1. 
=  \\  i^mho.    Zur  Frapc  dor  PcltwUnft'lsltoTi.    Areh.  t  Oyii.,  la^^.  %%xv\.  T7-101 

ft-^rMfhttn  imd  b«i  inierixriik'n  KrkrjiTifcinipjjmK    rtmlrulh!   !.  «;yii  ,  iw^T,  ML 

*  Doeclerk'iii.     ttitcrsuriuinpilbprdjjw  Vorkrniifii  vmj  .-^|-Mt1i[iiliErii  in  ik'H  l^trtiU-n  lU'Jt  IIutuaQ 
<lcr  Viig'lna  pv»«tifkT  iiiu}  kriiTik**t  WiKchjin^rfliiiuMj^    Arcli.  r.  Oyii.,  IM*.  atjtxi..  U*. 

fr  WInU*r.  Dii?  ^ikrour«nn!8ineiA  im  (ieiiitiilkiuml  (34!rg«'flUii4t»n  t'msiR.    Ztit»cl»r,  t  GcU  ti.  Ufl 

*  ott.    Zur  Bficterlologit'  dor  IxjfhIpM,    Arch,  t  ^v  li ,  18fiR,  %%%\l  A1^. 
f  Cii'^rniew*ki     Xiir  Fmgi- vftii  deu  imQrj*eraloEk  ivrkmiikurigL'ti.    EJin**  h#ktcriolc>glM!hfi' J^tui 

'  Stropunoff,    lltiklfrinJoifinrhe  rnfi'rHurbnn(?f?ii  des  wHblii*h*'ii  '  '"  v    Cvntfi 

f,  ^iyii,,  IHy",  y3i\     Bttkk'^^fl^^ffhct*^*  I'Dh^rNuclnin^tMi  di(>s  **fn(li!(l.  nj  Ui  t*- 

ik'ncn  pprJodr-n  ihri^s  Lrhon*.     Moimisi^rlvr.  f.  lieb,  M.  'Tyti,,  J^n.t,  ji 

*  Kninig.    Scbcidensi'krt^tntitfrsuobutmc-ti  l>t?i  IfNi  SL-bwaijgt'^r^.Mj. 


A-*  jiiik  III  1^  r  *WhMrui\m 


^i^Toledo.    Scptledmk*  pu^rp^rale ciEp^rlmeiiUle.    Nour.  Arvb.CobiU 


n  - 
dc  u  ^ 
15  \\nuf    ]^;ii;n-rii«i  ^tid  klliilHch?  riitprwiK'bnnffrn  fitier  lelcbti?  FkbeFjilt'l(jvnir»jrfrn  In  Woe 

"  aiirrkivj^nit.    I'oberdun  Kelmgi^hiiader  LTi+'tUbbuhJe  bei  Uiurtnalco  Wuebnerriaiifii,  r4^tili 

»•  Ibid. 
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When  we  come  to  consider  the  bacterial  contents  of  the  cervix  in  the 
healthy  woman,  we  find  that  the  conchisions  are  not  so  uniform.  Thus, 
Winter/  Doederlein/  and  other  observers  state  that  micro-organisms 
are  present  in  the  cervical  canal  in  most  cases ;  while,  on  the  other  hand, 
Stroganoff^,  and  Goebel*  state  that  they  are  usually  absent.  Goenner^ 
and  Walthard^  believe  that  it  is  normally  sterile  in  all  cases. 

The  contradictory  results  of  the  various  observers  were  apparently 
satisfactorily  reconciled  by  Walthard's^  work.  He  found  that  cultures 
taken  from  the  lower  portion  of  the  cervical  canal  containeil  identically 
the  same  micro-organisms  as  the  vagina,  but  that  they  became  less  plenti- 
ful as  the  internal  os  was  ipproached,  disappearing  altogether  about  one- 
third  of  the  way  up.  It  would  therefore  ap|)ear  that  the  observers  who 
found  bacteria  in  the  cervix  obtained  the  secretion  from  the  lower  por- 
tion of  its  canal;  while  those  who  reported  negative  results  obtained  the 
secretion  from  higher  up.  Accordingly,  we  may  conclude  that  both  the 
uterus  and  the  upper  portion  of  the  cervix  are  practically,  if  not  abso- 
lutely, sterile ;  ana  can  therefore  offer  no  possibility  for  the  occurrence 
of  auto-  or  indirect  infection. 

The  question  accordingly  resolves  itself  into  the  demonstration  of  the 
presence  or  absence  of  pathogenic  micro-organisms  in  the  healthy  vagina, 
and,  accordingly  as  this  can  be  done,  the  doctrine  of  auto-infection  must 
be  generally  accepted  or  absolutely  abandoned.  Ahlfeld,^  in  all  his 
articles  upon  the  subject,  states  that  "  the  vagina  is  swarming  with  vari- 
ous varieties  of  pathogenic  organisms,  and  auto-infection  can  only  be 
prevented  by  thoroughly  disinfecting  the  vaginu  in  every  case  by  anti- 
septic douches." 

Unfortunately,  the  bacteriological  investigations  as  to  the  bacterial 
contents  of  the  vaginal  secretion  of  pregnant  women  have  not  led  to 
absolutely  satisfactory  and  conclusive  results.  On  the  one  hand,  the 
work  of  Goenner,^  Thomen,*'^  Samschin,"  Kronigand  Menge,*^  Bensis," 
and  the  writer"  in  1898,  appear  to  show  that  pathogenic  micro-organ- 
isms, with  the  exception  of  the  gonococcus,  cannot  be  found  in  the  vagina 
of  pregnant  women  ;  wliile,  on  the  other  hand,  numerous  investigators 
have  demonstrated  the  presence  of  streptococcus  in  a  varying  proportion 
of  their  cases,  as  shown  by  the  following  table  : 

«  Ibi.l. 
«  Ibid. 
>  Ibid. 

•  liobol.    Der  Baktcriengehalt  der  Cervix.    Centralbl.  f.  Gyn..  1896,  81. 
&  Ibid. 

•  Walthnnl.  Bakteriolofflj^che  Untersiirhunp»>n  dos  woiblichon  rtcuitalsekretes  in  der  Qravi- 
ditiil  niid  in  Puerpcriuin.    Arch.  f.  <.Jyn.,  18y.'>,  xlviil.  20i-'_>6y. 

'  Ibid. 

•  Ahlfi'ld.  Beitnijre  zur  Lchro  von  K^'sorptionsfiobcT  ini  Wochenbt'tt  nnd  von  der  Sclbatinfek- 
tion.  Boriohte  nnd  Arboiten.  imi,  i.  HVi.  Ik'ilni}:  zur  I^hre  drr  Selbstinfoktion.  Cvntralbl.  f. 
<.iyn..  l.v*7.  7jy.  IWitriij^c  zur  Ix.'hro  vom'Itcsorptionsfiober  in  <i<'r  (Ji-Jmrt  und  im  Wochenbctte  und 
von  der  Scdbstinfcktion.    Zeitschr.  f.  (Jeb.  u.  <;vn.,  1W:5.  xxvii.  466-Ml'. 

»  Ibid. 

**  Thomen.  BakterioloRische  rntorsnohnnprcn  normalcr  Lochicn  un<l  der  Va^^ina  und  Cervix 
Schwanfffrer.    Arch.  f.  ^Jyn..  iss;).  xxxvi.  231. 

11  Sain^'Chln  Tebor  ihx^  Vnrkomeii  v«)n  Eitcrstaphylocoecen  in  den  GenitalicD  von  gesunder 
Fraiien.    Deutsche  nied.  W<K;hen.,  1.h«.k>,  232. 

»3  Ibid. 

"  Bensis.  R<^cherches  sur  la  flore  vulvaire  ct  vaginal  chez  la  femme  enceinte.  Thftse  de  Paris, 
1W». 

1*  Williams  The  Bacteria  of  the  Vnjrina  and  their  Practical  Sienincance.  Imsed  upon  the  Bac- 
teriolos^cal  Examination  of  the  Vaginal  .Secretion  of  Ninety  two  Pregnant  Women.  Amcr.  Jour. 
Obstet.,  IWW,  XXX viU.  44iM»3. 
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Fer  cent. 

BtiTfkliJirdli   .       ,       .       .       .  4 

SKjHieek' 4 

Doederldti^    ,       ♦       .       *       .  4.1 

Bur^uburu*    *       *       .       .       .  S,& 

lujhljujck*      >       .       ,       .       .  &J» 

Vahlu* 10 


Wiuter*  ..,,..  1ft 
WlUliU]i>i«(lSI3>  .  «  .  .  » 
Vftl4le«*    ,...,.'& 


Thus,  it  seems,  on  th«  one  hand,  that  bacteriologiail  work  apjveari  to 
prove  that  auto-infection  is  absolutely  impossible  ;  while^  on  the  olhcr 
hand*  it  iudicaies  that  it  riiay  occur  in  a  \*arving  percentage  of  cate*. 

Tiie  apjjeai-ance  of  Doederlein's  ^^  work  on  the  vaginal  >ecrrtiouJii 
\^\V2^  apj.K?arwl  to  reconcile  for  a  time  tiie  coriHit'tiiig  rf^^nlu  whieli  \\m 
based  upon  ttie  bacteriological  ^v(l^k  which  liad  hf*en  done  ujito  thai  tkte. 
He  pointed  out  that  the  vaginal  secretion  might  occur  in  one  tinwft 
forma,  which  he  dc??igiiatcd  as  normal  and  pathologicid.  The  \mTm\ 
secretion,  according  to  him,  was  a  thick,  dry,  ehcesc-like  niateriat,  ofa 
whitish  color  and  di.stiactly  acid  reaction.  Micro4*copically  it  c<putaiud 
epitlielial  celU,  a  pure  culture  of  tolerably  h>ng  bacilHjand  now  aad  then 
a  few  veast  fungi.  It  did  not  contain  pathogenic  micro-orgauii^m-s  ^ 
offeretf  abj^ulutely  no  supiiori  for  the  diK-^trine  of  auto-infect  ion.  On  tbe 
other  liand,  the  patliiilogieal  secretion  wa.^  fluid,  gtnierally  of  a  yellowish 
color  suggesting  \n\s,  and  o(%!asionally  contained  ga:^*bubbles.  hi  it 
were  found  large  nninl>ers  of  leueocyte;*,  many  micro-organisms  c*fm- 
ous  kindjj,  ami  in  a  few  cas^-s  streptococci.  Its  reaction  was;  leir?  flciJ 
than  ia  tlic  normal  secretion,  was  oc^casionally  neutniK  and  in  a  fevf 
cases  even  alkaline.  Doederlcin's  work  was  based  upon  the  exaiaiualinn 
of  190  piTgnant  women,  35,3  per  cent,  of  wbum  presented  ntirinal,  and 
44.6  per  cent-  pathological  secretion.  And  in  10  |jcr  cent,  of  the  biter 
he  was  able  to  demonstrate  the  presence  of  slreptot*occi  hy  cuharnl 
methods.  Hi-s  invcstigationSj  aeeordingly,  indicatcil  that  aufo-infectioD 
con  Id  not  possibly  occur  in  women  with  normal  sec  re  lion ,  wherca? 
abundant  theoretical  facilities  were  present  for  it  in  10  i>er  cent,  of  tb 
pathological  eases. 

He  supposed  that  the  contradictory  results  of  the  iiivestigalors  wb 
had  worked  upon  the  subject  up  to  that  time  could  be  reeoneiled  by5ii(»- 
posing  that  tliosc  obtaining  neg;itive  results  had  worked  with  the  normalt 
and  those  obtaining  positive  results  with  the  pathologicid  seereti«m, 

Kronig,*'  in  1897^  stated  that  he  had  examined  the  vaginal  wTMion 
of  167  pregnant  women,  and  tliat  in  none  of  them  was  he  able  tiidrmoo- 
strate  typical  streptococci  or  imv  other  |Mithohigienl  micro-M.irgtuiisim?, 
wi th  the  except i o n  o f  t h e  got i < :«^ot*eu ^ >      1  le  t h ere i^\:^ re  eo nc  \ n 1 1  ct I  1 1 1 a f  llie 

»  Biirekbardt,     Ueber  den  Einfluaa  der  ScheldenbakteHcti  *tir  dem  Verliuf  a^f  WocbeobeUrt 
Arch.  f.  Gyii.,  1893,  xlv,  71-Jl. 

*  Steflteok.     BHtUjHologiHL'he  B«gr(liidmig  der  Selbelinfektion.    ^iUtht.  f.  Geb,  il  ♦lya.,  im 
XX.  83ll« 

*  Doedertefn.     Dsa  Schfldonm^kret.  und  seine  Beuiieulutig  fOr  dAs  l'iierr*«^ralfic!)ef .    l*ir*»l- 

*  Biirinibwru.     ^ur  Baktcdolo^e  des  V&ginalen&krctcc  Sphwangcreti.    Arcb.  f  ex|>CT»  BUlt  osu 
rh&nnali.,  Nov.,  \mi.  xxx> 

*  Koblaiick.     Ziir  puerpemlen  Infection,    Zeltscbr.  t.  Geb.  ii.  Gyn.,  1S9P,  xi,  S>'92- 

*  VnUle,     Ueber  dui  Vorkomeii  vou  Streptococtreti  in  dt^r  Sebt^ide  GmblLteudi.*r,    7jt\U*^i^  t  tt<» 
u.  Ciyn..  \m^,%jixx.  1^2-2 1&. 

T  WUtt.      BAkt^riolo^iche  rntenu 


Bilt  Ttofondercr  BeeUcbsfebltiriiaff  d^ 


•  K*>ttnmi^n.      B^itriMznr  Biikteri  •  .  udim.    Arcb.  f.  Uyn.,  1.h!j<k,  Iv  filii,  •  P*i4 

*"  WliUainii.    Puerpeni  Iitft*tiUpri,  r^nshh  riMi  m>iji  u  [lAt*tf>rfnti>^icAl  I'nint  r»f  View,  wil|j**iwd*» 
Kefcrt^nt^tj  to  tbe  QtieaUori  of  Auiuinft'i^Oaa,    Amer  Juurn.  M^d,  Scl  ,  Jiilv,  1105, 
"  n>hL  ^3  IbUi  1'  Ibftt 

"  KrCinlff.    BukterJolo^^  dea  GenltaLk^aales  der   acbwungi^ren,    ki^istfeadf^ii  u.  puerptnW 
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ra^nal  secretion  should  be  considered  as  aseptic,  and  believed  that  it 
lid  not  offer  the  slightest  evidence  in  support  of  the  d(x;trine  of  auto- 
nfection.  He  stated  that  in  all  probability  the  conflicting  results  of 
the  various  observers  were  due  to  the  different  methods  by  which  they 
obtained  the  secretion  for  examination ;  and  whenever  it  was  obtained  by 
means  of  a  speculum  that  it  was  probable  that  pathogenic  micro-organ- 
isms had  been  carried  up  along  with  it  from  the  vulva ;  and  he  therefore 
recommended  that  it  be  obtained  by  means  of  a  small  tube,  which  could 
be  introduced  into  the  vagina  under  the  guidance  of  the  eye,  without 
coming  in  contact  with  the  labia  minora  or  the  margins  of  the  hymen. 

In  1898,  the  writer^  reported  to  the  American  Gynecological  Society 
the  results  which  he  had  obtained  from  the  examination  of  the  vaginal 
secretion  of  92  pregnant  women,  from  whom  he  had  obtained  the  secre- 
tion by  means  of  a  small  tube  similar  to  that  employed  by  Kronig  and 
Henge.  In  none  of  these  cases  did  he  find  the  streptococcus  or  staphy- 
lococcus aureus,  but  in  6  cases  he  demonstrated  the  staphylococcus 
^pidermidus  albus.  Whether  the  latter  really  existed  in  the  vagina,  or 
srere  due  to  contamination,  is  open  to  doubt ;  but  as  these  organisms 
ire  never  found  in  severe  cases  of  puerperal  infection,  their  presence  in 
the  vaginal  secretion  is  a  matter  of  indifference  as  far  as  the  question  of 
luto-infection  is  concerned.  He  accordingly  stated  that  he  could  con- 
inn  Kronig's*  observations  as  to  the  absence  of  pyogenic  cocci  from  the 
paginal  secretion  of  pregnant  women,  and  believed  that  auto-infection 
iue  to  them  could  not  0(;cur,  although  he  was  not  prepared  to  state  that 
it  might  not  occasionally  occur  from  other  bacteria,  especially  in  some 
>f  the  cases  of  putrefactive  endometritis. 

These  conclusions  were  absolutely  contradictory  of  those  to  which  the 
(friter'  arrived  five  years  previously,  when  he  was  able  to  confirm 
Doederlein's *  original  work  by  finding  streptococci  in  20  [>er  cent,  of 
the  vaginal  secretions  which  he  examined.  The  only  possible  explana- 
tion for  the  different  results  obtained  in  the  two  series  of  investigtitions 
must  be  sought  in  the  manner  in  which  the  secretion  was  obtained  for 
examination,  as  all  the  other  conditions  under  which  the  work  was 
arried  out  were  identical.  In  the  first  scries  the  secretion  was  obtained 
by  means  of  a  sterile  glass  speculum,  and  in  the  second  by  means  of 
M[enge's  tube ;  and  it  appeared  probable,  when  the  speculum  was  used, 
that  a  number  of  bacteria  were  carried  into  the  vagina  by  it  from  the 
margins  of  the  hymen  and  the  inner  surface  of  the  labia  minora,  with 
nrhich  it  had  come  in  contact ;  while  such  contact  was  avoided  when  the 
tube  was  employed,  whereby  the  secretion  was  obtained  absolutely  free 
from  contamination. 

This  explanation  was  placed  beyond  doubt  by  the  examination  of  25 
idditional  cases  by  the  writer,*  from  each  of  which  three  sets  of  cultures 
wrere  made.  The  first  were  taken  from  the  hymen  and  inner  surface  of 
the  labia  minora,  the  second  from  the  vap:inal  secretion  obtaintKl  by 
means  of  Menge's  tube,  and  the  third  from  tlie  vaginal  secretion  obtaine<l 
by  means  of  a  sterilized  speculum.  TVogenic  cocci  or  colon  bacilli  were 
Jenionstrated  in  80  \>cv  cent,  of  the  first  scries  of  experiments,  in  none 
^f  the  second,  and  in  48  \wr  cent,  of  the  third  series,  thereby  showing 

»  WnUams.     The  Caaiie  of  the  Conflicting'  Statoinonts  ronccrninj?  the  Rartcrial  Contents  of  the 
Vaginal  Svcretlon  of  the  Pregnant  Woman.    Aiuer.  Journ.  Obstit..  isyy,  xxxvili.  807-J?17. 
«  Ibid.  »  See  note  10,  i>age  60i>.  *  Ibid.  »  See  note  1. 
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conclusively  that  the  vnginal  secretion   is  abt?f>liit€ly  free  from  pv 
coeei  when  obmined  without  contHoiiimtioa  ;  but  that  baeteria  ai 
cut  ii|K)n  the  hymen  and  lalua  minora  in  nit>5^t  eai^es^,  and  that  il  i?  im- 
poefaible  to  intrcKluce  a  spccuhini  into  the  vagina  without  earrying  nU\^ 
with  itj  in  at  lea^t  one-half  of  the  case^^  the  bacteria  which  air  pn^s^iil 
npon  the  vulva. 

As  a  result,  therefore,  of  the  w^ork  of  Kronig  and  M<*nge'  md  ih 
writer,  wc  eonriiiJer  that  it  ha^^  l^eeu  lairJy  sati,sthetorily  delIJcm^t^ftt(4 
that  pyogenic  ewei  are  never  ijre!?eni  in  the  vagina  of  pivgnanl  iMJiiitQ, 
and  ttmt  therefore  there  is  no  [M*<?iibility  of  autoinfectioii  as  far  ^  tki^ 
oi^aiii-sm:^  are  eoneerned  ;  arid  whenever  they  are  denion?iirattHl  in  tbe 
uterine  secretion  of  ptK*r|K*i*al  women  they  should  be  regaixled  as  dit^tinrt 
eviileuf^e  tif  external  infection.  At  the  siime  time  it  is  pc^s&ibk',  in  mm 
ca^^^s,  that  aulo-intcction  may  ik^cuv  fnmi  t^^rtain  anaerobic  orgnnism* 
wdiich  arc  found  in  tlic  vaginal  ficeretion,  but  satitifactory  evident  mii- 
nol  be  udiluciHl  in  support  of  isueh  an  cK*currcnce  until  nicthrHk  Im*- 
been  clevitied  whieh  will  enable  us  to  i.sohitc  and  euUivate  tialisfaciorilT 
in  pure  cultures  the  organisms  iu  quc^^tion. 

The  gonocc»ccu8  fornix  an  excejitinn  in  tins  regard.  ai«  it  is  well  known 
that  it  is  the  only  pyogeuie  eoeeu!^  which  can  live  and  thrivi^  in  i\\v 
vaginal  .■^'cretion*  As  we  have  already  indicated,  it  is  nut  infrc^iuentlv 
the  cause  of  an  clevatiim  of  temperature  during  the  puer|jenuaL  Bat 
such  cases  should  not  be  considered  as  supporting  the  duct ri tie  of 
auto-infection,  for  the  reason  tliat  women  were  Ui^ually  infeetetl  citJwT 
licforc  iM'coming  pregnant  or  iti  the  Hn^t  few  nit»nth!^  after  it.^  oceurR'iK^', 
after  which  the  organ i-^ujs  pt*rHst  iu  the  crypto  nf  the  ei  rvieal  ttuial 
where  they  live  as  para^^ite,'^,  and  simply  find  more  suitable  wuihtimi* 
for  development  in  tin*  tirst  few  ilays  of  the  pucrperium,  when  ihey 
make  their  way  up  iuto  the  uterine  cavity  and  manifest  their  prr^ncr 
l)y  the  production  of  fevtT  and  an  iiicrcaseil  discharge. 

An  interesting  tact  in  connectiou  with  the  qtiestion  of  auto-iafoetifm 
is  that  tho,^  who  believe  most  in  it--^  jios^^iliility,  and  resort  to  the  em* 
ployruent  i>f  the  prophylactic  vagitud  douches  for  the  dcstructiun  of  (lie 
organ i.-ini5  in  the  vagina,  present  far  less  faviinddc  statistics  than  tln'^ 
who  take  the  opposite  view.  Thus,  for  example,  AhlfcUb*  who  h  tk 
most  pronounced  believer  in  auto-infeetiou,  tind^  that  38  per  cent  ftf 
his  cases  prest*ut  a  rise  of  tern pe nit u re  even  after  the  tis*»  of  tlic  pnc^ 
phylaette  douche.  The  results  of  Kaltcnhaeh,  who  was  a  coas?ist€nl 
believer  iu  atito- infection,  and  resorted  to  the  routine  employ mtiit  of 
the  prophylactic  douche,  have  undergone  very  material  imprnvHuctt 
since  Fchling^  discontinued  its  use,  after  taking  charge  of  the  Clinic  in 
Halle,     And  the  results  of  Lcrvpohl  *  and  Mermann,^  who  do  not  i\^ 

■  Ahlffhl,  R*  Uriici?  mxT  l^hro  vom  Itfc'iinrTiMiMiKrt-'bi^r  in  rlcr  Oiburt  un<1  Wf^cbeuljetie  tjtttl  Tt« 
derSL^hiftUrifektlofj.    Ztir^clir,  1,  Ocb.  n^.vii,  J^'^ .,  x  vvji    (rjWhib^,  ,«^  ,*i 

*  Fc  II  I  ill  ^' .      V*'  tit'r  i\  \  u  1:t  k  to  II  k  1 1  ii^^  /\  iXv  n  i  1%  ml  U  i  1 1 . 3  n  t  1 1,-^  T  *  m  i  j  -  r     T  Mn  I  ff  H*^  m  M  W  rw-h    \m.  43. 

*  IjCODoIvI,      relM'T  rli*'  VVotii*?libeitcii  v*^t(  tiiila  un!  '  .^         ^  -     ....*...  e      i-vm 

rten*    Vefh-  (h^ntsi  lie   fJe».  f.  Oyrt..  Fri'ibiirt:,  1>^*^;».     t'  '^f; 

Jidwri,   Art'h  f  ffVTi,  li*^,  x^xv   iUi^lf-'J.   Vrn:l.  khi  i  ^''" 

Areli.  f  <iyji  J'"'   l>it»M 

AtiFW-ft'-HmnL'.  i>-n  nn<l  Oi 

tt?n/ii  r'nloj^uiTiiiir.'  It r  ini.hiiri.-iiiLin-.     .^rr^.  f.  IfVPi  .  i>'k.  \i    i-'--  .     ^  w 
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the  douche  at  all,  show  constant  improvement,  with  the  increasing  pre- 
cision with  which  objective  asepsis  is  carried  out. 

The  prophylactic  value  of  the  vaginal  douche  has  recently  been  in- 
vestigated by  Kronig*  and  Bretschneider,^  and  the  latter  reports  2280 
cases  from  the  Leipzig  Clinic,  in  which  every  alternate  case  was  douched ; 
and  shows  that  the  puerperium  was  febrile  in  45.18  per  cent,  of  the 
cases  in  which  the  douche  was  used,  as  compared  with  36.78  per  cent,  of 
the  cjises  in  which  it  was  not  employed. 

In  a  recent  article  by  Jewett  ^  the  opinions  of  most  American  obstet- 
ricians on  this  subject  are  quoted,  from  which  it  appears  tiiat  most  of 
them  do  not  employ  the  prophylactic  douche ;  and  that,  while  a  certain 
number  of  them  theoretically  believe  in  auto-infection,  they  practically 
act  as  if  its  occurrence  were  impossible. 

Frequency.  It  is  very  difficult  to  make  accurate  statements  as  to  the 
frequency  of  puerperal  infection,  esj>ecially  when  it  occurs  outside  of 
hospital  practice  ;  for  the  consideration  of  the  vital  statistics  of  the  health 
officers  of  the  various  cities  fails  to  give  any  idea  as  to  the  frequency 
with  which  the  disease  occurs,  beciiuse  the  vast  majority  of  deaths  from 
it  are  not  reported  as  such,  but  as  malaria,  typhoid  fever,  pneumonia, 
etc. ;  for  the  laity  have  learned  that  puerperal  fever  is  a  preventable 
aflfcction,  and  when  it  occurs  are  inclined  to  lay  the  blame  upon  the 
physician  in  charge  of  the  Ciise,  which  he  usually  attempts  to  shirk  by 
stating  that  death  was  due  to  some  other  affi?ction. 

That  the  tables  prepared  by  the  various  health  officers  give  no  idea  as 
to  the  frequency  of  death  from  puerpeml  infection  is  made  very  evident 
by  the  statement  of  Reynolds,*  who  in  1893  attempted  to  write  an 
article  upon  the  prevalence  of  puerperal  fever  in  Boston.  But  on  look- 
ing over  the  statistics  furnished  by  the  health  office  he  found  that  he  had 
aeen  during  that  year,  if  the  reports  of  the  department  were  accurate, 
more  than  one-fourth  of  all  the  cases  of  this  character  in  Boston.  Rey- 
nolds himself  saw  28  cases  in  hospital  and  consultation  practice,  with  7 
deaths;  and  it  is  evident  that  many  more  than  28  women  died  from  the 
affection  in  Boston  during  that  time. 

Since  the  introduction  of  antiseptic  and  aseptic  methods  into  midwifery 
the  mortality  from  puerperal  infection  has  diminished  very  markedly  in 
hospital  practice.  In  the  old  maternity  of  Paris  and  in  the  lying-in 
hospital  of  Vienna  it  was  not  at  all  infrequent  to  find  years  in  which 
the  mortality  from  this  affection  varied  between  10  and  15  per  cent,  of 
all  the  women  entering  the  institution.  Just  before  the  introduction  of 
antiseptic  methods  the  frightful  mortality  occurring  in  such  institutions 
attracted  the  attention  of  the  public  at  large,  and  steps  were  being  insti- 
tuted to  abolish  them  as  a  menace  to  public  health.  With  the  introduc- 
tion of  aseptic  methods,  however,  all  this  has  cliangod,and  in  well-regu- 
lated lying-in  institutions  at  the  })resent  time  the  mortality  from  sepsis 
is  usually  only  a  fraction,  and  a  small  fraction  at  that,  of  1  jx^r  cent. 
And  at  present,  in  the  discussions  on  puerperal  iniec^tion,  at  least  as  far 

»  KroniK-  Kllnisohe  Vorsuche  lilxjr  don  Einfluss  der  S(ht'ifl('!i-si»ulunK^*n  wahrend  der  Oeburt. 
auf  d(*r.  Wochenbettsverlauf.     Miinchoncr  rae<l.  WixIrii..  Ksift.  No.  i. 

«  Bretschnelder.  Klinlsche  Versuche  libcr  don  Eiiifhi.  •*  dcr  Sfhci<lensi>ulunj,'en  wiihren  der 
Geburt  auf  den  Wochenbettsverlanf.     Arch.  f.  ^Jyii..  VM)\,  Ixiii.  4.")r.-71. 

•Jewett.  The  Question  of  l»ueri>cral  Self-iiifectioii.  Aiiu-r.  (ivn.  and  Obst.  Journ..  1896.  vili. 
417-4  J9. 

*  Reynolds.  The  Frequency  of  Puerperal  Sepsis  in  Mas^>acllusetts,  et<'.  Boston  Med.  and  Surg. 
Joum.,  cxxxi.  153-155. 
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as  bospitak  are  concerned,  the  question  is  one  of  morbiditr,  namely,  tie 
number  of  |Kitiuntii  whos^  temperature  during  the  pucrijeriuni  nR-skkvi: 
38^  C.  or  100.4°  F.,  rather  tliaii  of  mortality. 

Oil  the  other  hatidj  in  private  practice  it  is  questionable  whettjerilic 
results  of  to-day  ure  materially  better  thun  before  the  iiitrotkietiou  of 
aiitii^eptic  methods.  At  the  present  time  we  mrely  liear  of  epideaiit'^of 
puerperal  inteetion  such  as  ix^curred  previously,  and  which  we  iind  Dien- 
lioncd  in  the  hiBt<jrit'al  work  of  Hir&chj^  wht*  gives  us  (he  particulars  of 
2Hi  epidemics  oc^eurring  between  the  years  1652  and  1H62. 

At  the  .^me  timcj  it  would  apjK*ar  to  ua  that  piieq^eral  infedion  is 
almost  as  frequent  in  private  practice  now  a§  fifteen  ypar?.  ago,  lor  llii' 
i^ason  that  the  doctrines  of  asepsis  have  not  yet  permeated  the  rank  and 
file  of  medical  men,  much  less  those  of  the  nddvvivcs,  in  M'hose  Imad?! 
very  large  projjortion  i^f  all  ohgtetncal  eases  <>eeur. 

Baeon,^  in  a  recent  article,  ba&etl  upon  the  records  of  the  health  ck[ian- 
ment  of  CtneagOj  sliows  that  puerperal  infect  ion  ^till  plays  a  very  prunii- 
nent  part  in  the  death  list»  His  statistics  embrace  the  la&i  forty  y^ar^, 
during  whieh  )>erifHl  he  estimates  that  12.75  per  cent,  of  all  women  dyin^ 
between  the  ages  of  t^venty  and  fifty  years  succumlied  to  puerf>€^nil  ?('p8i#» 
In  1873,  20  per  cent,  of  all  women  dying  between  the^e  agrs  pcri?li«ii 
from  it.  8ince  then  the  mortality  has  gradually  fallen,  reaching  H  fier 
cent,  in  1^92,  at  which  figure  it  has  fiiuee  reniained^  reaching  7.*)  pr 
cent,  in  the  year  1895*  These  i-esnlts  are  substantiated  by  tlioi?«  d 
Ingerslev,'  who  states  that  even  at  the  present  time  in  Denmark  puerpml 
infection  is  the  most  fn'tpient  rause  ttf  deatli  in  w^omen  l*etweeii  t!ie:i^> 
of  twenty  and  fit'ty  yearSj  wiili  tlie  single  exception  of  tuliesvidi)si^. 

Box  all/  in  an  article  on  ilie  mortality  of  childbirth,  which  a]i|K':tml 
in  the  Ijancet  in  1893,  ha8  tiibulated  the  statistics  of  the  Kegistmr  Gen- 
eral'a  Office  for  forty-five  years — ^tliat  ia,  from  184 7  to  1892,  Hk  tahb 
give  the  average  mortality  for  every  100,000  con  fin  em  cuts  for  Enj^laad 
and  Wales,  for  London,  and  for  the  provinces,  and  in  this  way  he  is  aWe 
to  accentuate  the  difference  between  the  results  in  Loudon  itself  aad  the 
counties.  He  then  divided  his  ^taListics  into  those  oceurring  before  18(iJ<) 
and  those  occnirring  since  1880,  so  as  to  permit  of  comparison  lietweeo 
the  results  obtained  in  the  pre-antiseptie  and  antiseptic  era^*  And  l« 
found  that  in  I/ondou  the  deaths  in  childbirtli  from  all  causes  had  dtH^rmsid 
since  1880  from  54  to  37  death^i  per  100,(X>0;  but  that  this  deen:*ase  ^ai 
due  almost  entirely  to  the  decrease  in  the  number  of  deaths  fri>m  tbt 
accidents  of  child  hi  rtli,  and  to  a  better  and  prompter  applicatioa  of 
instrumental  procedures;  while  in  the  counties  the  death-nite  from  all 
causes  is  nearly  as  gixmi  as  it  was  thirty  yeai"s  ago,  thus  showing  tbut 
the  application  of  antis€*ptic  and  aseptic  methtKls  had  not  }>enneated  the 
ranks  of  the  profession,  and  that  outside  of  tiie  lying-in  hospitals  lb; 
results  are  as  bad  to-day  as  twenty  or  even  forty -five  years  ag*>. 

In  considering  the  frequency  of  puerperal  infection  we  stiould  not  l^ 
ginded  altogether  by  the  consideration  of  its  mortality,  for  the  lariat 
proportion  of  these  cases  do  not  result  in  death.     But  any  one  who  im 
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had  an  opportanity  of  observing  a  number  of  gynecological  cases  cannot 
&il  to  be  impressed  with  the  very  lar^e  proportion  of  cases  coming  into 
his  hands  which  owe  their  origin  to  febrile  affections  during  the  puerpe- 
rium,  which  are  preventable  for  the  great  part,  and  are  due  to  the  n^lect 
of  aseptic  precaution  on  the  part  of  the  pnysicians  in  charge. 

Symptomatology.  According  to  the  statements  of  Lal^die-La^rave 
and  Basset,^  we  rarely  meet  with  the  virulent  forms  of  puerperal  infec- 
tion with  which  our  predecessors  had  to  deal.  They  consider  that  in 
the  vast  majority  of  cases  we  meet  with  attenuated  forms  of  the  affection, 
whose  modified  course,  in  all  probability,  is  due  to  the  more  or  less  rigor- 
ous application  of  antiseptic  principles,  which  results  in  a  diminution  of 
the  virulence  of  the  offending  organisms.  According  to  them,  in  the 
cases  of  sepsis  without  definite  localization,  the  symptoms  are  not  so 
severe  as  formerly,  and  a  considerable  number  of  patients  recover;  while 
in  other  eases  the  infection  does  not  make  its  appearance  until  the  latter 
part  of  the  puerperium,  and  then  only  in  a  comparatively  mild  form. 

As  stated  when  considering  the  pathological  anatomy  of  puerperal 
infection,  its  most  usual  manifestation  is  an  endometritis,  whicn  may  be 
either  of  the  septic  or  putrid  variety.  The  symptoms  vary  considerably 
according  to  the  form  with  which  we  have  to  deal,  and  we  shall  first 
consider  those  of  the  septic  variety. 

In  the  cases  of  septic  endometritis  everything  goes  smoothly  for  the 
first  three  or  four  days  of  the  puerperium,  when  our  patient,  who  thus 
far  has  done  perfectly  well,  suddenly  experiences  more  or  less  malaise, 
possibly  has  a  headache,  and  toward  the  end  of  the  third  or  fourth  day  a 
chill,  after  which  the  temperature  rises  to  103°  F.  or  more.  Generally 
the  chill  occurs  but  once,  while  the  temperature  remains  constantly  ele- 
vated. At  the  same  time  there  is  considerable  tenderness  in  the  lower 
part  of  the  abdomen,  the  uterus  is  larger  and  more  doughy  in  consistency 
than  it  should  be,  and  is  more  or  less  sensitive  on  pressure.  The  loohial 
discharge  is  usually  increased  in  quantity,  and  is  a  bloody,  more  or  loss 
purulent  secretion,  which  in  the  purely  septic  forms  is  pnictically  devoid 
of  color.  If  the  temperature  is  very  high,  it  is  not  infrequently  dimin- 
ished in  amount,  and  may  occasionally  almost  disappear.  The  absence 
of  odor  from  the  uterine  discharges  in  these  cases  is  of  the  greatest 
practical  importance,  for  the  average  practitioner  associates  puerperal 
mfection  with  profuse  and  foul-smelling  lo<*hiu ;  while  the  fact  is  that 
in  the  most  virulent  cases,  and  especially  those  due  to  pure  streptococcus 
infection,  there  is  very  little,  if  any,  odor  to  be  noticed. 

Another  point  of  importance  is  the  faulty  involution  of  the  uterus. 
This  must  be  looked  upon  as  a  factor  which  plays  an  important  jiart  in 
the  further  spread  of  the  disease ;  for,  as  we  have  already  statcil,  the 
micro-organisms  make  their  way  from  th(»  endometrium  through  the 
muscular  walls  of  the  uterus  by  means  of  the  lymphatics,  and,  when  the 
uterus  is  markeilly  relaxed,  it  is  apparent  that  the  lymph-ehannels  must 
be  more  patent  and  offer  far  less  resistance  to  their  outward  passage  than 
when  the  uterus  is  firmly  and  normally  contnieted. 

The  further  history  of  septic  endometritis  varies  according  as  the  pro- 
cess remains  limited  to  the  cavity  of  the  uterus  or  extends  beyonil  it. 

1  Labadie-La(n«re and  Basset.    Ia  si'^pticemic  pu<^rpirale  uttonu(''0  (etude  TMeteriologi<iue).   Con' 
frte  period,  intemat.  de  gyn.  et  d'obst.H.,  isini.    Brux.,  i8tM,  i.  8iy-32r>. 
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If  it  remains  limited  to  the  uterus,  the  temperature  gradually  falls^  the 
eeerutioQ  heeomeH  lens  and  less,  and  tlie  patient  is  slowly  re^toml  to 
healtlL  In  the  majority  of  eases,  however,  Uie  aterioe  nmcs»sa  is  not 
restored  to  its  normal  condition  at  onoe,  but  for  a  long:  ^^^i^*-*  rtinaios  in  a 
condition  of  subacute  or  chronic  intlaiiimation,  If^  oil  tlie  ollnfr  liund, 
the  process  extends  beyond  the  uterus^  tlie  symptoms  will  vary  aoiiardinjf 
to  the  organs  involved,  and  the  cliniml  pietnre  will  be  complit^iteil  k 
the  appearance  of  symptoms  characteristic  of  a  parametritiSj  periloniu% 
or  pyiemla. 

The  symptoms  of  putrid  endometritis  vary  considerably  from  \\\\m^^\ 
the  septic  form.  In  tljis  we  likewise  have  tbe  initial  chill  anil  x\w  high 
temperature,  but  the  patient's  condition  does  not  usually  appear  s<v8<?ri- 
ous*  Bnt  the  main  difference  between  the  two  varieties  of  (he  aff^^ctirnv 
is  to  be  noted  in  the  elmracter  of  the  uterine  disehan*e,  whirli  rn  ilii* 

[Kitrid  cases  is  abundant,  very  fonl-smelling,  and  frequently  €<rutatib 
arge  numbers  of  jjas  bubbles^  which  give  it  a  frothy  appearunre.  Thf^ 
cases  usually  recover,  and  only  in  rare  instances  give  rise  to  a  fatal 
termination. 

Between  these  two  well-marked  classes  of  cases,  however*  there  mti 
all  forms  of  gradatiDu,  fi>r  we  frequently  Iiave  to  deal  with  a  mixnl  iiift^ 
tion  due  to  pyogenic  as  well  as  f>ulreJUctive  or^mnisms. 

As  already  inrUoiUcd  wlien  cfmsidering  tlie  pathological  anatomy  i^i 
the  pucrjKjr.il  ulcer,  it  rs  not  infrequent  ta  find  the  chill  anil  rrs<*  of  lem- 
pei*ature  associated  with  an  ulcer  about  the  vtdva  or  somewhere  la  the 
vagina-  In  the  vast  majority  of  cases  Jiowever,  the  pnerpral  nicer  *!nr^ 
not  occur  alone,  hut  ii^  usually  asstx^ated  with  an  cndometriti-.  Tin' 
same  may  be  said  nf  |}uerperal  vaginitis,  for  it  is  extremely  rare  for  ilit- 
infection  to  be  limited  to  the  vagina* 

If  the  process  has  extended  from  the  ubt*rino  cavity  or  fnim  ulcers 
about  the  cervix  to  the  parametnum,  we  meet  with  symptoms  which  are 
more  or  less  characteristic  of  the  affection.  In  many  cases  the  initisl 
rise  of  temperature  *^radually  disappears,  and  we  are  congratnlating  our- 
selves that  our  patient  has  escaped  so  easily,  when  suddenly  there  is  n 
chill  and  the  temperature  rise^  again,  and  then  pursues  a  more  or  \m 
irre|:jular  eourscj  usually  marked  by  exacerbations  in  the  evening. 

This  may  continue  for  a  longer  or  shorter  period  w^ithout  any  l()ca! 
manifestation  J  but  sooner  or  later,  on  abdominal  pal[mtion,  we  feci  n  mos^ 
arising  on  one  or  both  sides  of  the  uterus,  which  is  due  to  absa.!ss  fonaa- 
tion  within  the  folds  of  tlic  broad  ligament*  This  abscess  may  be  H raited 
to  the  broad  ligament  itself,  or  may  fidlow  the  lymphatics  i^f  the  pi  vie 
connective  tissue  along  ihe  anterior  jKU'tinn  of  the  pelvis  n|>  tu  the  ncigh- 
borbotKl  of  Pouimrt's  ligament,  or  extend  hnekwartl  toward  the  retn"- 
peritoneal  rt^gion.  The  tempo mture  will  continue  until  the  abscc«s«  lia* 
ruptured  spontuneousty  or  been  opened  with  the  knife,  except  in  a  few* 
cases  i n  which  it  1 1 n dc rgoc s  grad u a  1  r cso r pt i < » n .  1  ca v i ng  a  m a ^  » 4  f ica- 
tricial  tissue  to  mark  its  former  situation,  I'nless  the  |mniniHritio 
abscess  ruptures  into  the  |x?ritoneal  cavity,  the  |mtients  usually  nHH>ver, 
If  not  ot^erattM)  upon,  the  abscess  may  burst  into  the  rectum  or  blndJpr, 
and  occasionally  through  the  abdominal  wall  in  the  inguinal  regifiu. 

In  a  certain  number  of  cases  the  infection  extends  from  thr  atenn^ 
cavity  to  the  Fallopian  tubes,  and  there  gives  rise  to  a  salpingiti.^  ivith 
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its  accompanying  symptoms,  and  many  a  case  of  pyosalpinx,  which  is 
operated  upon  later,  is  the  result  of  such  a  process. 

Unfortunately,  in  a  considerable  number  of  cases,  the  infection  does 
not  remain  limited  to  the  uterus  or  the  parametrium,  but  the  micro- 
oiganisms  make  their  way  through  the  lymphatics  of  the  muscular  wall 
of  the  uterus  to  the  peritoneum,  where  they  give  rise  to  a  peritonitis. 
In  rare  instances  the  peritonitis  is  the  result  of  extension  of  the  process 
from  the  tubes,  and  in  still  other  cases  to  the  rupture  of  a  parametritic 
abscess  or  pyosalpinx. 

In  a  small  number  of  cases  the  peritoneal  involvement  is  limited  to 
the  portion  lining  the  pelvic  cavity,  when  we  have  to  deal  with  a 
pelvic  peritonitis.  If  the  process  remains  limited,  the  chances  are  that 
It  will  eventuate  in  recovery;  but  if  a  greater  portion  of  the  peritoneum 
be  involved,  the  death  of  the  patient  is  to  be  predicted.  The  charac- 
teristic symptoms  of  peritonitis  may  make  their  appearance  at  almost 
any  time  during  the  puerperium,  but  rarely  before  the  third  or  fourth 
day,  or  later  than  tlie  end  of  the  first  week,  unless  it  be  due  to  the  rupt- 
ure of  an  abscess. 

When  the  patient  is  infected  with  virulent  streptococcal,  the  endo- 
metritic  involvement  is  usually  very  slight,  and  the  first  sign  of  infec- 
tion appears  from  the  side  of  the  peritoneum.  Here  we  notice  the  chill 
and  the  high  temperature,  which  remains  constantly  elevated;  the  pulse 
becomes  rapid  and  in  the  latter  part  of  the  affection  very  weak  and 
thready.  The  patient  complains  of  intense  pain,  which  is  at  first  limited 
to  the  lower  portion  of  the  aMomen,  but  gradually  extends  over  the 
entire  abdomen.  At  the  same  time  there  is  marked  tympanites,  and  the 
abdominal  walls  are  rendered  firm  and  tense  by  the  distended  intestines. 
If  a  fatal  issue  ensues,  death  usually  occurs  within  the  first  ten  days  of 
the  puerperium,  the  patient  gradually  sinking  and  dying  in  a  conscious 
coDaition. 

In  the  cases  of  ])yiemia,  on  the  other  hand,  where  the  orgjinisms 
have  made  their  way  into  the  venous  channels,  the  clinical  picture  is 
ver\-  different.  Here  the  initial  chill  dcK's  not  occur  so  soon  and  the 
temperature  does  not  remain  constantly  elevated,  but  instead  we  have 
a  typical  hectic  fever,  witli  the  alternating  chill,  high  temperature,  and 
remission.  The  symptoms  of  pyiemia  vary  very  considerably,  according 
as  it  is  the  result  of  the  dislodgement  of  a  single  thrombus,  or  of  the 
constant  supply  of  the  blood  with  small  portions  of  infected  thrombi. 
In  the  first  instance  we  have  a  metastasis  produced  at  some  one  point, 
whose  symptoms  will  vary  according  to  the  organ  involved.  On  the 
other  hand,  if  the  thrombi  are  being  constantly  dislodged  we  may  have 
symptoms  referable  to  various  organs. 

One  of  the  most  constant  symptoms  of  pytemia  is  an  infectious  broncho- 
pneumonia, which  frequently  leads  to  a  fatal  termination.  In  other  cases 
we  notice  swellings  at  the  various  joints  which  frequently  eventuate  in 
suppuration  and  lead  to  their  total  destruction.  The  course  of  pyaemia 
varies  very  materially  according  to  the  organs  involved  and  the  power 
of  resistance  of  the  patient,  and  is  nothing  like  so  uniformly  fatal  as  the 
peritonitic  form  of  infection. 

In  a  certain  numl)er  of  ca<es,  the  infection  is  so  virulent  that  the  organ- 
isms do  not  have  a  chance  to  become  localized  in  any  one  organ,  and  we 
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find  them  and  their  toxins  in  very  large  numl:K?i^  in  the  Wood,  wiili  vm 
slight  involvenient  of  the  uterus,  Thi^  wo  de?iignare  a&  ?*ptiea?juiji, 
which  13  the  mot*t  mpidly  fatal  form  of  infection  ;  the  patienta  in  itJttiiT 
instances  dying  on  the  second  or  third  day  of  the  jiuertiorinm  in  a  wti- 
dition  of  Bhock,  and  without  the  deveh^pment  of  local  symptoms,  the 
writer  having  recently  observed  a  ease  of  pure  streptm^occus  infccrifmin 
the  out-patient  department,  which  ended  fatally  eighteen  hours  after  the 
initial  ri^e  of  temperature. 

In  a  sraall  number  of  cases  infected  thrombi,  instead  of  goinj^totfae 
lungs  or  other  organs,  make  their  way  into  the  femoral  vein  and  tliere 
give  rise  to  phlegmasia  alba  dolens.  This  iieaally  does  not  make  it."^ 
appeanince  until  some  time  in  the  second  week  uf  the  puerperium,  or  lat«r, 
when  the  patient  b^ins  to  com  plain  of  more  or  less  j>ain  in  the  linc(rf 
the  femoral  vessels  in  one  limb  and  soon  notices  a  swelling  of  the  pari, 
which  extends  from  aliove  downward.  This  affection  is  extrt^mely  tmiti- 
ful  and  usually  lasts  for  a  considerable  time,  but  does  not  lead  t*j  drntb 
unless  some  complication  occurs.  In  many  cases  of  phlegmasia  the  tm^i 
of  the  disease  is  associated  with  pain  about  the  chest*  This  ssvmptiim 
has  been  dwelt  upon  by  Pinard  and  Wallich^  in  their  recent  work  m  the 
treatment  of  pueri>eral  infectiotf^  and  attribtited  by  them  to  the  iavolve-  1 
nient  of  the  pleurm  by  sraall  thrombi,  wliieh  gives  rise  to  isolate*!  Mm 
of  pleurisy. 

In  a  certain  number  of  cases,  infection  may  occur  before  the  birtli  erf 
the  child.  These  we  designate  as  ^^  infection  uiira^partumJ'  Thi^ 
usually  uccum  in  slow  labors  in  which  the  membranes  are  ruptured  ni 
an  early  period.  In  tha^e  ciises  the  temjwratnre  may  be  markedly  ele- 
vated and  the  patient  present  a  markedly  septic  ajjpearance  during  tl^e 
progress  of  labor.  When  the  temperature  during  labor  rises  above 
100.5*^  F,  we  should  always  think  of  this  complication^  wliich  ihuuld 
indicate  its  speetly  termination. 

Diagnosis.  The  diagnosis  of  puerperal  fever  does  not  usually  offer  any 
diiBenlty  to  the  physician  in  charge,  as  the  clinical  history  is  very  signifi- 
cant. 

If  a  patient  who  has  been  previously  well  has  a  chill  and  rise  of  tern- 
perature  on  the  third  or  fourth  day  of  the  pueri)erium,  we  may  lie 
practically  sure  that  we  have  to  deal  with  an  infection,  tiuless  we  aiQ 
account  for  the  symptoms  by  some  other  perfectly  ap[iarent  auisc*  in 
many  cases  the  initial  chill  does  not  occur,  and  we  simply  have  dii*  rm 
of  temperature,  and  \vc  may  say  in  general  terms  that  a  tempenittJitMif 
1*)0.4"^  F,  or  higher,  which  pensista  for  more  than  tweuty^four  hotu^T  '^ 
a  prior ly  evidence  of  infection. 

In  the  old  times  it  was  believed  that  the  onset  of  the  lacteal  secretioa 
was  accompanied  by  fever,  and  the  older  observers  always  looketl  for  a 
rise  of  temjK^rature  on  the  third  or  fourth  day,  and  designated  it  a? 
**  milk  fever,*^  At  the  present  titne,  however,  w^e  no  longer  believe  in 
its  occurrencej  as  we  know  that  the  normal  puerperium  should  be  alfe^ 
lutely  free  from  fever.  It  is  customary ,  in  speaking  of  the  pnerperiuJUf 
to  consider  a  rise  of  temperature  to  100.4°  R  or  38*^  C,  as  wiiiiin  tk 
bounds  of  normal.     But  when  this  point  is  reached  we  are  obliged  i* 

I  nii*?d  and  WftUlch.    TraUexacnt  de  I'LufecUon  pu^fpAralf,    P&rl5, 1!^. 
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look  for  some  cause  for  the  temperature,  which  in  the  vast  majority 
of  cases  will  be  found  in  an  infection  from  without. 

After  the  infection  has  become  well  established,  either  as  endome- 
tritis, peritonitis,  or  one  of  the  other  forms,  the  diagnosis  is  usually 
easy.  In  the  cases  of  puerperal  endometritis  in  which  there  is  no 
involvement  of  the  perimetrium  or  parametrium,  usually  very  little 
pain  is  observed,  and  it  occasionally  becomes  a  difficult  matter  to  decide 
positively  whether  the  temperature  is  due  to  a  uterine  infection  or  to 
some  other  cause. 

In  a  certain  number  of  instances,  we  may  observe  a  rise  of  temperature 
on  the  third  or  fourth  day  of  the  puerperiuni,  which  may  be  due  to 
mental  causes,  such  as  emotional  excitement,  fright,  or  grief.  In  such 
cases  the  temperature  rises  suddenly,  and  may  reach  a  considerable 
height,  and  promptly  falls  within  a  few  hours  to  the  normal.  These 
cases  at  the  onset  may  simulate  an  infection,  and  it  is  only  by  the  rapid 
subsidence  of  the  symptoms  that  we  are  able  to  make  a  diagnosis. 

In  a  certain  number  of  cases  also,  we  may  have  a  rise  of  tem[)erature 
caused  by  auto-infection  from  the  intestinal  tract.  Special  attention 
has  been  devoted  to  this  subject  by  Budin^  and  Galtier,^  who  state  that 
in  some  instances  such  a  condition  may  closely  simulate  puerperal  infec- 
tion. The  diagnosis  is  readily  made,  however,  by  the  administration 
of  a  strong  laxative,  for  after  a  copious  movement  of  the  bowels  the 
temperature  rapidly  falls  and  remains  at  the  normal  line. 

We  not  infrequently  notice  a  rise  of  temperature  occurring  in  the  early 
part  of  the  puerperium,  which  is  due  to  inflammatory  troubles  about  the 
breasts,  but  the  subsequent  history  of  the  case  readily  clears  up  the 
question  of  diagnosis. 

These  are  the  most  usual  causes  of  rises  of  temperature  during  the 
puerperium  which  are  not  connected  with  puerperal  infection.  But 
many  intercurrent  affections  may  give  rise  to  a  chill  and  high  tempera- 
ture, which  for  a  short  time  may  cause  us  to  fear  puerperal  infection; 
but  the  subsequent  history  of  the  case  soon  teaches  us  that  our  fears  are 
groundless.  This  is  frequently  the  case  in  angina  and  the  acute  pulmo- 
nary affections,  which  may  occur  at  any  time  during  the  puerperium. 
There  are  two  diseases,  however,  which  are  frequently  confounded  with 
puerperal  fever,  and  which  are  also  made  the  scapegoat  to  shield  the 
practitioner  who  has  neglected  aseptic  precautions  in  the  conduct  of  his 
case.  These  are  malarial  fever  and  typhoid  fever.  There  is  no  doubt 
that  either  of  these  affections  may  occur  during  the  i)uerperal  period, 
but  in  the  vast  majority  of  cases  the  diagnosis  is  made  to  shield  the 
practitioner  from  the  consequences  of  his  own  neglect. 

Occasionally,  in  prolonged  suppurative  processes  about  the  pelvis  e 
have  symptoms  which  may  readily  be  confounded  with  one  or  the  ^ner 
of  these  affections,  but  in  the  present  state  of  our  knowledge  there  is  no 
reason  why  we  should  long  remain  in  doubt  as  to  the  cause  and  origin  of 
the  fever  in  a  given  case. 

If  we  have  to  deal  with  malaria,  we  should  be  able  to  demonstrate  in 
the  blood  the  presence  of  the  malarial  plasmodium,  and,  unless  the  blood 
has  been  carefully  examined  and  the  malarial  organism  demonstrated, 

»  Budfn.    La  Semalne  mM..  1896.  ir)5. 

«  Galtier.    De  rinfection  primitive  du  liquide  amniotique  apr^  la  rupture  prematur^e  del  mem- 
branes de  i'oeuf  humain.    Thtec  de  Paris.  1KU5. 
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wo  do  not  consider  that  one  i^  justitit^  in  regaixliiig  as  inalari:;!  any 
puerperal  patient  wlio  has  an  elevated  temperature  and  an  ofriidonul  chill . 
The  Tvriter  in  his  own  practice  goes  still  further  tliiio  tlii^,  atitl  would 
not  attrifRiti^  a  rii^e  of  temperature  in  the  pueri>erium  to  mulariatutk 
excilusion  of  pnerpertil  infe<*tion,  unless  he  had  conclusively  dt'mfmstnild 
the  pre^jence  of  the  malarial  organisms  in  the  bhxxl  of  the  |.iatieu{,  nnti 
likewise  demonstrated  by  cultural  methods  that  the  uterine  cavify  \m 
free  from  all  pathogemc  oi^gaolsms;  for  it  is  poasible  that  in  acfrtidn 
number  of  cases  we  may  have  puerperal  infection  aefsoeiated  with  mila- 
rial  poisoning,  and  under  such  circumstancegj  without  the  barterioK^glcal 
examination  of  the  uterine  lochia,  we  woidd  be  sati.^fied  of  the  malaml 
origin  of  the  symptoms  upon  finding  the  plasraodium  in  the  blood;  when-j? 
it  in  reality  only  explains  a  portion  of  the  symptoms.  Judged  hy  th^ 
criteria,  malaria  complicating  the  puerperium  will  occur  far  less  fre* 

3uently  than  is  at  preseut  said  to  be  the  casej  but  there  is  ahsohuely  on 
oubt  that  it  oeeaslonally  occnr^^  as  the  writer  recently  demoiiMrateil  m 
his  owji  work.  In  thi,s  case  we  were  able  to  demonstratf'  the  presom^ 
of  c[uartan  malarial  orgauisniB  in  the  blood  of  tlie  patient,  and  at  the 
same  time  to  demonstrate  the  absolute  sterility  of  the  uteriDc  lochia. 

The  diagnosis  of  typhoid  fever  is  very  frerjuently  made  iu  the  pofjt* 
puerperal  infeotionSj  and  is  based  by  the  average  observer  uijon  the  long* 
continued  fever  and  the  general  prostration  of  the  ^^tient.  The  writer, 
while  he  believes  that  in  rare  instances  typhoid  fever  may  complicate  the 
puerperium,  as  well  as  any  other  condition,  is  contident  that  only  a  small 
projjortion  of  the  cases  which  are  thus  designated  are  really  typhoid  io 
origin,  but  that  most  of  them  depend  upon  the  uterine  infection*  AuJ 
in  the  present  state  of  our  knowledge,  especially  since  WidaJ's  discoven' 
of  the  agglutinative  action  of  the  blood  serum  of  typhoid  patients  upm 
cultures  of  typhoid  bacilli,  we  are  not  justified  in  making  a  diagnosis  af 
typhoid  fever  unless  this  specitic  action  can  be  demonstraieil.  Anil  we 
might  say  that  every  rise  of  temperature  during  the  puerpenum  shotild 
be  n^gartled  as  due  to  infectiou  unless  we  can  clearly  demonstrate  mm 
other  affection  to  b«  its  cause.  Oeeasionally  typhoid  fever  occurring 
in  the  puerperium  may  so  simulate  an  infection  that  a  diagntTs^is  of 
puerju'ral  fever  will  be  made,  Jung  has  recent ly  described  sevcnii 
cases  in  which  the  ujistake  was  madt'^  ibc  true  nature  of  tlie  malady  not 
being  recognized  until  autopsy, 

Therefoi'e,  in  making  a  diagnosis  of  any  atleetiim  complicating  tli^ 
puerperiumjan  aecunitcan<l  complete  physical  examination  of  thepatiint 
is  necessary,  and  it  should  hv  coiiibiiuMl  witli  all  the  aid*^  wliich  tin'  mviit 
advances  in  microscopy  anil  bactcri(»logy  have  phjccd  at  our  cunimEUul* 

As  we  have  already  stated,  the  most  common  form  of  puer|)eral  \\A^ 
tion  is  an  endometritis,  which  is  either  of  the  putri<l  m-  K^ptir  viiriH}V 
and  it  is  a  matter  of  the  greatest  possible  imptjrtancc  to  decide  with  wlikh 
we  have  to  deah  In  many  cases  the  clinical  I  symptomH  will  intlit'ai^ 
with  tolerable  ace u nicy  whether  we  have  to  deal  with  a  saprietiut*  "f 
septic  condition  ;  but  the  only  method  by  which  we  can  firrive  at  :i  \^^^^ 
tive  conclusion  is  by  taking  cultures  from  the  interior  of  the  uii^rit^ 
when  we  will  obtain  putrefactive  organisms  in  the  siipra^mic  fonrii  anJ 
the  jjyogenic  organisms,  and  esiK'cially  the  streplocoeens,  in  the  i^piic 
forms.     When  the  infection  is  due  to  the  gonoenccne,  the  devehipnH'Ot 
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mrulcnt  ophthalmia  on  the  part  of  the  child  aflfords  a  ready  method 
ignosis.  But  even  in  such  cases  one  is  not  sure  that  it  is  the  only 
ism  concerned. 


Fig.  3&9. 


FiQ.  860. 


Fig.  361. 
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[tures  may  be  taken  from  the  interior  of  the  uterus  with  compara- 
little  difficulty  by  means  of  the  lochial  tube,  which  was  first  intro- 
by  Doederleiu/  and  which  consists  of  a  glass  tube  20  to  25  cm.  in 
1  and  3  to  4  mm.  in  diameter,  with  a  slight  bend  at  one  end  so  as  to 
rm  to  the  anteflexed  condition  of  the  uterus.  It  is  sterilized  either 
y  heat  or  steam,  and  is  then  ready  for  introduction.  In  practice 
lost  convenient  method  for  sterilizing  the  tube  and  enabling  us 

derlein.    riitersuchunjr  \»ber  das  Vorkomcn  von  Spaltpilzen  in  den  Lochien  des  Uterus  und 
Ina  gesunder  und  kruuker  Wochnerrinneu.    Arch.  f.  Gyn.,  Ib87,  xxxi.  412. 
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to  csarry  it  with  ils  in  a  sterile  condition  m  to  place  it  in  a  long  test-tube 
of  thick  glass,  which  contains  at  its  lower  extremity  a  small  ajiimintof 
cotton,  and  whose  uppi-r  end  is  filled  by  a  cotton  plue,  jnst  as  OQe<*I<>^ 
the  ordinary  culture  tubes  which  are  employed  in  Dacteriology*  Tbe 
lochia!  tube  is  then  sterilized  within  the  test-tube,  and  may  thus  be  carried 
from  place  to  place  without  fear  of  contamination, 

Wheu  we  wish  to  make  cultures  from  the  u terns,  our  hands  and  tk 
external  genit^ilia  should  be  thoroughly  disinfected,  the  pitieut  placed 
in  Sims^s  position,  and  a  sterilized  8ims's  or  Siuion's  sjiecnluni  IntixMilHced 
so  as  to  retract  the  posterior  vaginal  wall,  then  the  cervns  caught  mh 
a  sterile  Viilsellum  forceps  and  brought  down  to  the  vulva-  Its  vamnal 
portion  is  then  carefully  cleauscd  with  a  bit  of  sterilized  cotton,  ano  tlie 
sterile  lochial  tube  is  removed  from  its  container  and  introduced  intc^the 
uterus  as  high  up  as  it  will  go,  care  being  taken  to  avofd  touebing  tk 
external  genitals  in  the  operation.  To  the  end  of  the  tube,  which  pro- 
trudes from  the  vulva,  a  syringe,  which  draws  w^ell,  is  attached  by 
means  of  a  rubber  tube.  Suction  is  made,  whereby  a  certain  anwunt 
of  the  uterine  contents  is  dmwn  up  into  the  tube.  The  tube  b  tlit^Q 
removed  and  its  ends  sealed  with  scaling  wax  and  replaced  in  iu  tm- 
tainer,  when  il  can  be  carried  without  fear  of  contamination.  On  reai:b- 
ing  tlie  laboratory  it  is  broken  in  its  middle  jvortion  and  culture!?  takeo 
from  its  contents*  Fig,  359  shows  the  liK'hial  tube  within  its  tesi-tulje, 
Fig.  360  the  tube  ready  for  use,  with  the  syringe  attached,  and  Fig.  3G1 
the  tube  sealed  and  ready  for  transportation  to  the  laboratory. 

While  this  method  appears  somewhat  co  ni  plica  ted  j  it  can  readily  be 
carried  out  by  any  one  who  is  conversant  with  the  ordinary  rules  of  mr- 
gical  technique,  and  the  tube  then  sent  to  the  laboratory  for  examinatioD. 
By  this  means  we  are  able  within  twenty-four  hours  to  know  with  cer- 
tainty whether  our  infection  is  due  to  saprsemic  or  pyogenic  organi£iu.s 
and  whether  we  have  to  deal  with  a  comparatively  haroiless  or  a  danger- 
ous affectioo. 

Marmorek*  iu  his  article  on  the  anti-streptococcua  serum  strongly 
urges  the  bacteriological  examioation  iu  every  case  of  pu€r|>eral  infection. 
The  writer  makes  it  a  part  of  the  routine  examination  in  every  cft« 
presenting  a  rise  of  temperature  above  101^,  and  the  aatjsfactina  of 
knowing  exactly  with  what  form  of  infection  he  may  have  to  deal  amply 
repays  him  for  the  trouble  takcn^  and  at  the  same  time  gives  him  impor- 
tant indications  as  to  treatment. 

Pinanl,^  iu  Ins  recent  work  on  puerperal  infectioUj  scoffs  at  the  i(kfl<)f 
bacteriological  examinations  in  puerperal  fever,  and  states  ibat'Ubev 
are  beyond  the  scope  of  any  except  trained  bacteriologists, ' '  But  the 
writer^B  personal  exjx^rieuce  is  o[tpose<l  to  this ;  and  ne  believes  tkt 
this  method  of  diagnosis  can  ije  adopted  by  any  one  who  know^  1"*^^ 
to  disinfect  his  hands  mid  wtn>  lives  within  reach  of  a  com]-»eti*Dt 
bacteriologist. 

Just  after  removing  the  lochia  by  the  hx-hial  tube  it  is  the  writer*! 
practice,  provided  the  cervix  is  sufficiently  [latulous,  to  introduw  his 
sterile  iinger  into  tlie  uterus  and  feel  its  iutcrior,  after  which  a  douche 
of  several  litres  of  natural  gait  solution  should  be  given.     This  prr>- 

*  Mamtorek,    Le  etreptCM3of|Ue  et  ]»  sdrum  siiUslreptococcfqije.    Annalea  d«  Vlnst.  Futmn  lift 
■  PUiutl  atid  Waliicb.    TrallemeQl  de  riuffctlon  pti^rp^rale.    Ptti1«,  ISm. 
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oedure  gives  us  very  important  information,  and  enables  us  in  many 
cases  to  predict  in  advance  the  result  of  the  bacteriological  examination, 
and  gives  us  important  information  as  to  the  line  of  treatment  to  be 
pursued. 

In  the  vast  majority  of  cases  in  which  we  have  to  deal  with  putrid 
endometritis  and  those  forms  due  to  the  colon  bacillus,  we  usually  find 
the  surface  of  the  uterus  rough  and  covered  by  shreds  of  broken-down 
tissue ;  while  in  the  septic  forms  of  endometritis,  and  especially  those 
due  to  virulent  streptococci,  the  interior  of  the  uterus  is  frequently  per- 
fectly smooth. 

The  mere  inspection  of  the  lochial  discharge  is  also  of  considerable 
value,  for  in  the  cases  of  putrid  endometritis  it  is  frothy  and  frequently 
very  offensive  in  odor,  while  in  the  cases  of  pure  streptococcus  infection 
it  is  very  little  changed  from  the  normal.  This  distinction  is  of  impor- 
tance, because  the  first  question  which  the  practitioner  usually  asks 
of  the  nurse,  in  the  presence  of  fever  in  the  puerperium,  is  whether  the 
lochia  are  foul-smelling  or  not,  and,  if  he  receive  a  negative  a|fswer,  he 
feels  fairly  sure  that  the  fever  is  of  other  than  uterine  origin;  whereas 
almost  the  reverse  is  true,  and,  as  a  rule,  the  fouler  the  odor,  the  less 
is  the  danger  to  which  the  patient  is  exposed,  and  vice  versa. 

When  the  process  has  extended  beyond  the  uterus,  the  diagnosis  is 
much  more  readily  made,  and  with  the  exception  of  malaria,  typhoid, 
and  acute  miliary  tuberculosis,  no  one  can  mistake  the  symptoms  pro- 
duced by  a  peritonitis  or  by  a  pyaemia.  In  the  cases  of  parametritis 
and  suppurative  affections  of  the  tubes  and  ovaries,  the  vaginal  exami- 
nation will  demonstrate  the  presence  of  a  tumor  mass  on  one  or  the 
other  side  of  the  uterus,  if  the  tumor  has  not  already  made  itself  evi- 
dent to  abdominal  palpation. 

Treatment.  Preventive.  In  considering  the  treatment  of  puerperal 
fever,  prophylaxis  should  occupy  the  most  important  place.  As  has 
been  repeatedly  pointed  out  in  the  course  of  this  article,  puerperal  infec- 
tion is  wound-infection,  and  is  due  to  the  introduction  of  pathogenic 
micro-organisms  by  the  hands  or  instruments  of  the  doctor  or  nurse. 
Therefore,  the  most  scrupulous  asepsis  during  the  conduct  of  labor  is 
the  means  upon  which  we  have  to  rely  to  limit  its  occurrence.  Every 
physician  who  conducts  a  labor  case  should  strongly  feel  his  personal 
responsibility  in  this  connection,  and  he  does  not  do  his  full  duty  to  his 
patient  unless  he  regards  the  rules  of  asepsis  as  carefully  as  when  per- 
forming a  capital  surgical  operation. 

The  first  point,  therefore,  in  the  prophylaxis  of  puerperal  infection  is 
khe  consideration  of  the  preparation  of  the  patient  and  the  disinfection 
of  the  hands  and  instruments  of  the  accoucheur. 

At  the  onset  of  labor  the  patient  should  receive  a  full  bath  and  a  rectal 
enema.  And  before  each  and  every  vaginal  examination  the  external 
genitals,  and  especially  the  region  about  the  perineum  and  anus,  should 
be  most  scrupulously  washed  with  soap  and  hot  water  and  then  rinsed  in 
1 :  1000  bichloride  solution,  after  which  a  pledget  of  absorbent  cotton 
or  a  towel  soaked  in  the  same  solution  should  be  placed  over  the  vulva 
and  allowed  to  remain  there  until  the  physician  is  ready  to  make  the 
examination,  remaining  in  place  for  at  least  three  minutes.  If  an  opera- 
tive procedure  is  to  be  undertaken  the  buttocks  of  the  patient  should 
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be  placed  upon  stcrilizL*d  towels  or  sheets,  and  the  legs  uf  die  padunt 
enveloped  id  the  same  mannerj  so  as  to  avoid  the  possibility  of  wniftiuh 
natlng  the  hands  by  organisms  adhering  to  the  beuclothes  or  etmhiatrof 
the  patient.  If  sterilized  toweb  are  not  at  hand,  freshly  w^ed  t&web 
taken  directly  from  the  drawer  should  be  used. 

The  best  methtxl  of  hand-distnf oction  has  for  a  long  time  been  a  niatter 
of  dispute,  and  observers  have  uot  yet  agreed  as  to  the  most  practiinble 
ineaiia  of  rendering  the  bands  sterile.  It  may,  however,  be  defiiiitelj 
stated  that  any  method  which  will  render  the  hands  sterile,  or  even 
comparatively  so,  will  require  at  least  ten  minntes. 

Tlve  rapid  method  of  hand-disinfection  u'hieh  was  introducetl  by  FiiT- 
bringer,^  by  which,  it  was  stated,  the  hands  could  lie  rendered  aW 
lutely  sterile  in  three  minutes,  has  been  shown  by  later  e.TperimentBti) 
be  absolutely  inefficient.  And  the  rapid  method  of  hand-<lisinfet^tion  bv 
means  of  alcohol,  which  was  introduced  by  Reinicke^  in  ZweifeVs  elinic 
in  Leipsic,  has  been  shown,  by  the  careful  work  of  Menge  and  Ernisi^, 
to  be  based  upon  a  fallacy,  as  they  showed  that  the  alcohol  did  noi  Y^ 
gess  a  markedly  germicidal  actioD,  but  simply  produced  conditions  in  the 
skin  which  for  tlie  time  being  rendered  it  difficult  to  remove  the  organ- 
isms from  the  surface  of  the  hands* 

At  the  present  time  the  best  method  of  liand>disinfection  with  which 
the  writer  is  familiar  is  the  one  introduced  by  Dr>  Halstetl  at  the  Joto 
Hopkins  Hospital  some  years  ago,  aud  described  by  Dr,  Kelly** 

Bacteriological  examination  shows  that  it  is  capable  of  yielding  betu-r 
results  than  any  other  method,  though  in  a  certain  number  of  caseg  it 
fails  to  produce  absolutely  sterile  bauds*  The  following  directions  are 
copied  from  the  regulations  for  hand-disinfection  which  are  posted  uver 
every  wash-basin  in  the  lyiiig-in  ward  of  Johns  Hopkins  Hospital : 

1-  Cut  the  finger-nails  with  clippers  or  scissois  to  1  nim>  in  leagtk 

2.  Scrub  the  liands  and  forearms  up  to  the  elbows  vigomnsly  witb 
nail-brush,  green  soap,  and  hot  water  for  at  least  five  minutes  hv  tbi; 
clock,  or  iHitil  they  are  macroscopically  clean ,  paying  esjM*cial  attejjtioti 
to  the  nails  and  ]>alniar  surface  of  fingers.  The  water  must  be  eliang»^ 
at  least  once.  After  changing  it,  remove  dirt  from  beneath  the  naibnitli 
nail  cleaner  or  penknife,  and  then  renew  the  washing. 

3*  Rinse  the  hands  in  fresh  water,  soak  then  in  a  hot  saturated  s<J«* 
tiou  of  |K»tassium  permanganate  until  they  take  on  a  deep  mahogany- 
brown  color^ 

4.  Dissolve  this  off  in  a  hot  satunited  solution  of  oxalic  acid, 

5.  Then  soak  the  hands  aud  forearms  in  a  1  :  1000  bichloride  solution 
for  three  minutes  by  the  clock. 

6.  Touch  nothing  until  ready  to  examine  the  patient^  going  directly 
from  the  bichloride  solution  to  lien 

The  only  ol>jections  which  con  Ijc  made  to  this  method  of  hand-disii>- 
fection  are  the  length  of  time  ivhich  it  requirt^a  and  the  roughness  of  tliB 
hands  which  is  sometimes  produced  by  it.  The  first  obje<'tion  cannot  bf 
overcome,  as  the  writer  does  not  believe  any  one  can  thoroughly  disinfec* 

I  Furbringer.    Utitersuchuneen  imd  Vorsobrtften  liter  die  Desln fisiti on  der  Hindis  dcs  AriEO  QC^ 
Senj*?rti]r]]^ii  iibtTiieii  tvAktenologiHcbyn  ('hpmkterdos  NftK^ielfiCbRiatz^e^,    Wltadbadfen^  l^A 
*  Rolnicke^    Baktertologieche  Untenjucbuu^D  Ubef  die  IkedniecUoti  der  ilJit;Mle.    Arch,  t  0|S'< 

«  kully.    Uand  Bislpfeetloii.    Ameir.  Jourti.  C)b«t.,  l»Ol,  xxir,  Ko^  12. 
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his  hands  in  less  than  ten  minutes,  whether  one  uses  permanganate  and 
oxalic  acid  or  not.  The  second  objection  can  be  obviated  to  a  consid- 
erable extent  by  anointing  the  hands  with  a  glycerin  ointment  after  the 
examination  is  made.  As  we  know  that  even  the  most  vigorous  methods 
of  hand-disinfection  do  not  render  the  hands  absolutely  sterile,  it  has 
been  suggested  that  this  object  may  be  attained  by  the  use  of  thin  rubber 
gloves.  For  this  purpose  the  gloves  are  thoroughly  boiled  and  then 
drawn  over  the  carefully  disinfected  hands ;  and  as  long  as  they  remain 
intact  we  are  certain  that  bacteria  which  are  upon  the  hands  cannot 
lead  to  infection  of  the  patient.  The  gloves,  however,  interfere  consid- 
erably with  the  sense  of  touch,  and  therefore  we  do  not  recommend 
their  employment,  except  when  we  are  not  sure  as  to  the  condition  of 
our  hands.  They  should  always  be  worn  when  the  hands  have  recently 
come  in  contact  with  pus  or  infectious  wound  secretions. 

As  long  as  vaginal  examinations  are  made,  no  matter  how  carefully 
we  have  attempted  to  disinfect  our  hands,  infection  will  occasionally 
occur.  This  is  due  partly  to  the  fact  that  hand-disinfection  under  some 
circumstances  is  much  more  difficult  than  is  generally  believed  and  partly 
to  the  unwitting  contamination  of  our  hands  before  making  the  exami- 
nation. In  many  cases,  even  when  gloves  are  used,  bacteria  may  be 
carried  from  the  vulva  into  the  vagina  by  the  examining  finger,  as  is 
clearly  shown  by  the  experiments  of  the  writer,  which  were  mentioned  in 
considering  auto-infection.  Therefore  vaginal  examinations  should  be 
limited  in  number  as  much  as  possible,  and  in  normal  cases  one  or  two 
are  all  that  is  necessary,  if  the  accoucheur  is  acquainted  with  the  methods 
of  external  examination. 

In  a  large  number  of  cases,  labor  can  be  conducted  with  absolute 
safety  and  ease  by  means  of  external  manipulations  alone,  without  a 
single  vaginal  examination.  And  the  writer  believes  that  the  only  value 
of  the  latter  during  labor  is  to  ascertain  the  degree  of  dilatation  of  the 
cervix  and  to  estimate  the  probable  duration  of  labor.  All  other  points 
for  which  we  seek  information  by  vaginal  examination  are  made  out 
far  more  clearly  by  the  external  examination,  and  were  we  to  be 
debarred  from  one  or  other  form  of  examination,  we  would  prefer  to 
give  up  the  vaginal. 

The  recent  articles  of  Leopold  and  Sporling,*  and  Leopold  and  Orb,' 
show  the  extreme  accuracy  of  external  examination,  and  they  state  that 
it  is  possible  from  their  own  experience  to  deliver  at  least  90  per  cent, 
of  all  crises  by  means  of  the  external  examination.  Their  observations 
show  that  the  number  of  errors  in  diagnosis  become  more  and  more 
infre(juent  as  the  obstetrician  becomes  better  trained  in  this  mode  of 
examination ;  for  example,  in  the  first  1000  cases  which  they  delivered 
by  this  means  there  were  6.5  jx^r  cent,  of  errors  of  diagnosis,  whereas 
in  the  last  1000  cases  the  errors  were  reduced  to  1.77  per  cent. 

This  clearly  shows  us  what  can  be  acoomj>lishod  by  external  examina- 
tion alone,  and  its  im]>ortancc  cannot  be  t<M)  strongly  urg(»d  upon  the 
accoucheur.  It  is  perfectly  harmless,  and  cannot  offend  the  sense  of 
mtxlesty  of  the  patient,  and   can  be  employed  as  often  as  desired,  and, 

*  I^eopold  and  Sporliiipr.    Pit'  I.oitiing  der  rcgelmussigcn  Goburtcn  nurdurch  fiusscron  Untcrsiich- 
ungen.    Arch.  f.  Oyn.,  xlv.  :'M*-'Ml. 

*  Leopold  and  Orb.    Die  I><Mtung  ganz  normaler  Geburten  nur  diirch  fiusserc  Untersuchung. 
Arch,  f  Gyn.,  190o,  xlviii.  304-3J3. 
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anlike  digital  examination^  does  nat  require  the  laborious  Imudnli^ 
infection.  This  nietliotl  of  examination  should  alwiiyt*  be  etiij>Uye<l  to 
tlie  excliK^ion  of  the  vitginal  examination  whenever  the  vaginal  sei*ntiuu 
presents  an  abnormal  appeanniec  whieh  lead^  us  to  i^iippo*^*  ihat  iifotj* 
tains  {>athogenic  micro-orgsinisriif*.  Bat  still  more  iniportant  i^  it*  em- 
ploy  men  t  in  casea  when  the  aceoocheur  is  not  sure  of  the  clcaalim^i 
of  his  own  hands  J  as  after  intra-uterine  manipulations  with  |HKrperLil 
Bcpsis  and  the  ]jerformanee  of  autopsies  upon  teptie  ciih?Sj  etc-  Under 
such  circu instances  the  vaginal  examination  £;liould  be  resorted  to 
only  in  case  some  marked  complication  arise  during  the  coirnie  of 
kboH 

In  view  of  what  has  already  been  stated  concerning  the  ba(*ti*rii) 
contents  of  the  vagina,  and  the  result  of  experiments  by  Leopold*  and 
others  witli  tlie  prophylactic  vaginal  douclje,  and  also  as  the  reiuk 
of  his  own  pen^onut  esiperienet',    the  writer  strongly  advi&e&  thai  the 

Erophy lactic  douche  be  not  employed  as  a  matter  of  routine,  but  that  it 
E  resorted  to  only  when  the  vaginal  secretion  presents  marked  evideofi^ 
of  abnormality. 

All  that  has  been  said  concerning  the  necessity  of  cleanline^  and asep 
sis  on  the  ].iartof  the  physician  applies  etjually  well  to  the  nurse,  ami  i 
Bhould  be  strictly  forbidden  to  make  vaginal  examinations  or  givedoueb 
except  at  the  direct  request  of  tlse  physician  in  charge  ;  otherwise,  we 
have  no  means  of  knowing,  in  c^pc  infection  endues,  whether  it  is 
result  of  our  own  carelessness  or  not* 

Dtiring  the  second  stage  of  labor  it  is  w*ell  to  have  the  vulva  etjve 
by  an  aseptic  ptid,  in  tlje  form  of  a  towel  soaked  in  bichloride 
tion.  This  is  done  not  so  much  for  fear  of  infection  frt»m  tlie  atr 
as  to  prevent  the  possibility  of  the  patient  contaminating  hen^elf  wilj 
her  hands* 

The  third  stage  of  labor  likewise  offers  many  facilities  for  infet?ti( 
and  too  much  stress  cannot  be  laid  uj3on  its  proper  conduct ;  ariJ^ 
generally  speaking,  the  generative  tract,  after  the  birth  of  tlie  ehildt 
should  be  regarded  as  a  noli  me  tam/erej  except  in  crises  of  ur^&i 
necessttv* 


Excepting  severe  hemorrhage  and  cases  of  adherent  placenta,  ihei^i 
absolutely  no  indication  for  introducing  the  hand  into  the  partima 
tract.  I  believe  that  the  fi*equcncy  of*adherent  placenta  is  very  gr»>^sfl 
over- estimated,  and  in  many  eases  its  occurrence  is  due  to  the  injudicioiiB 
employment  of  Credo's  met  hock  The  writer's  practice  is  to  wateh  tk 
fundus  of  the  uterus  by  placing  his  hand  gently  upon  it,  but  not  kiient^ 
ing  it.  After  the  lapse  of  ten  or  fifteen  minutes,  as  a  rule,  wc  not' 
that  the  fimdus  rises  about  5  cm,  toward  tlie  nm  hi  liens  ;  this  means 
the  placenta  has  been  detached  from  the  uterine  wall  and  has 
expelled  either  into  the  lower  iiterine  segment  or  into  the  vnj^ina* 
Under  these  circumstances  it  is  ready  for  expression,  the  body  of  the 
litems  being  simply  used  as  a  piston  to  force  the  detaclied  place 
throngh  the  vagiua. 

If  after  waiting  half  an  hour  the  fundus  nteri  does  not  rise  up 
described,  we  should  then  resort  to  the  typical  Cred^  method  of  eJ£[ 

i  LfioptAd.  Vorplek'bptirle  tTntcrffiichung^ei)  lvbi?r  (lilt  Eiitbc^brUchkoltderS^'heideriftUWpAilU 
b^jpitii  nonn^leji  Oelnurten  und  illiur  UJu  fltig«;niitititt<  SelbtUniiskUijii.    Ai-ch.  t  Qfn„  1604, 3 
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sion.  Observance  of  tbese  directioos  will  show  that  adherent  placenta 
is  of  very  rare  occurrence,  indeed,  and  will  not  necessitate  the  introduc- 
tioQ  of  the  band  in  utero  more  than  once  in  several  hundred  cases. 

The  practice  recommended  by  Grandin/  Palmer  Dudley,^  and  others, 
who  advocate  routine  vaginal  examination  at  the  conclusion  of  the  third 
stage  of  labor,  to  detect  cervical  tears,  which  they  believe  should  be 
repaired  immediately,  cannot  be  too  strongly  deprecated,  and  those 
who  follow  their  advice  will  surely  find  that  a  much  larger  proportion 
of  their  patients  present  abnormal  puerperia  than  if  they  reserved  the 
vaginal  examination  at  the  conclusion  of  the  third  stage  of  labor  for 
exceptional  and  urgent  cases. 

Another  point  in  the  prophylaxis  of  puerperal  infection  is  attention  to 
perineal  tears,  and  eveiy  tear  which  extends  deeper  than  the  mucosa 
should  be  sutured  immediately  after  the  conclusion  of  labor,  unless  it  be 
oontraindicated  by  the  general  condition  of  the  patient  or  by  a  very 
oedenaatous  condition  of  the  parts.  To  save  time,  it  is  the  writer  s 
practice  to  introduce  the  sutures  immediately  after  the  birth  of  the  child 
and  while  waiting  for  the  expulsion  of  the  placenta.  Their  ends  are 
then  grasped  by  artery-forceps  and  are  tied  as  soon  as  the  placenta  has 
been  expelled.  This  method,  beside  saving  considerable  time,  is  also 
beneficial  in  that  it  gives  us  something  to  do  during  the  third  stage  of 
labor,  and  does  not  so  often  expose  us  to  the  temptation  of  premature 
expression  of  the  placenta. 

After  the  third  stage  is  ended  the  patient  should  be  cleaned  and 
dressed  with  an  aseptic  vulval  pad,  which  is  held  in  place  by  a 
T-bandage. 

During  the  puerperium  the  external  generative  organs  should  be  fre- 
quently cleansed  with  a  1 :  2000  or  1  :  4000  bichloride  solution  applied 
by  means  of  an  irrigator  or  on  small  pieces  of  cotton.  The  writer 
strongly  deprecates  the  routine  use  of  douches  during  the  puerperium, 
and  considers  that  they  should  be  given  only  under  exceptional  circum- 
stances, and  when  employed  should  be  given  by  the  doctor  himself,  unless 
he  has  a  nurse  who  is  thoroughly  versed  in  aseptic  technique  and  upon 
whom  he  feels  he  can  confidently  rely.  In  several  cases  the  writer  has 
seen  infection  in  the  later  periods  of  the  puerperium  follow  the  use  of 
dirty  syringes  in  the  hands  of  a  nurse. 

Curative.  When  we  come  to  the  consideration  of  the  curative  treat- 
ment of  puerperal  sepsis  we  have  to  deal  with  a  question  about  which 
there  is  still  a  great  deal  of  dispute,  and  what  we  shall  say  will  probably 
stand  in  marked  contrast  to  much  of  the  current  practice  in  this  regard. 
If  we  find  a  puerperal  ulcer  about  the  perineum  or  lower  portion  of  the 
vagina,  the  parts  should  be  kept  as  clean  as  possible,  and  the  ulcer  occa- 
sionally touched  with  50  per  cent,  carbolic  acid  or  tincture  of  iodine. 
If  the  perineum  has  been  repaired  and  its  edges  are  suppurating,  we 
should  remove  the  stitches  so  as  to  obtain  free  drainage. 

Puerperal  endometritis  is  the  affection  \vhich  we  are  called  upon  most 
frequently  to  treat,  and  it  is  here  that  the  directions  for  treatment  differ 
80  greatly. 

1  Gmndin.    Late  Infection  in  the  Puerperal  State;  bcinR:  a  plea  for  the  routine  manual  examina- 
tion of  the  interior  of  the  uterus  after  the  completion  of  the  thinl  stage  of  labor.    Trans.  Amer.  Gyn. 
8oc..  \9».  XX.  40^-468. 
•  *  Dudley.    Immediate  Repair  of  Lacerated  Cervix.    Trans.  Amer.  Gyii-  Soc.,  1895,  xx.  343. 
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As  soon  as  our  patient's  temperature  reaehes  102^  or  102*5^,  m\m 
we  c^ii  certainly  exclude  uterine  infection,  we  ehouUl  investigak  tlie 
uterus*  The  hand  should  be  carefully  sterilized  and,  as  indicati^d  ^iien 
considering  the  diaj^noHis  of  the  affeetioD,  a  certain  amount  of  the  kliii 
should  be  reraoved  from  the  uterus  for  bacteriological  fxaiiiiuation, 
after  which  the  sterilized  index  finger  should  be  introduced  ioto  \h 
uterine  cavity,  and  its  interior  carefully  palpated,  Tlien  a  ranfiil 
bimanual  cxajuination  should  l>e  made  to  ai^eortain  the  coiiditimmf  tiie 
apix^ndaire;^  and  the  broad  ligjunents*  If  \re  find  the  uteri  lie  csiviiv 
perfectly  smooth  and  not  covered  with  shrcils  of  liroken-down  ii^^ut^,  we 
siiould  ^ive  a  douche  of  several  litres  of  boiled  water  or  noraial  aall 
solution,  but  should  not  think  of  curetting.  Ou  the  other  hand,  if  I'e 
find  the  interior  of  the  uterua  rough  and  jagged  and  containing  man?  or 
less  debri.-^,  it  sliould  be  thoroughly  cleaned  out  with  the  finger,  i)41owc<i 
by  the  curette,  if  necessary,  after  which  the  saline  douche  f^houltl  lif? 
erapl<\ved.  The  emplovment  of  the  curette  is  not  to  be  recomuicmieil  in 
all  cases  of  puerpeml  endometritis,  for  the  reason  that  in  many  ins^taiin*^, 
and  these  are  usually  tlie  most  severe  cases,  there  is  absohitely  \m\\m 
which  can  be  i*emoved  by  it,  and  its  employment  can  only  do  liarra  by 
breaking  down  the  leucocytic  wall  which  is  intended  to  prevent  tk 
ingress  of  organisms  into  the  deeper  layers  of  the  uterus.  If,  liowevcr* 
the  uterus  contains  d^bris^  its  removal  by  the  finger  or  curette  i« 
indicated* 

The  routine  employment  of  the  curette  in  all  cases  of  puerpenil  iafec* 
tion  is  advocated  by  most  of  the  French  and  Amerieaii  writers.  Pinarii^ 
and  Doleris^  are  particularly  enthusiastic  in  this  regtml  ;  while  thi*  Got- 
mans,  on  the  other  hand^  reserve  its  use  for  cxe<*ptioiial  cases,  FritH*h*s* 
views  representing  the  usual  German  doctrines  ou  this  subject. 

It  will  be  noticed  that  nothiag  has  been  said  about  the  employ uieiitof 
anttse|itic  douches  in  the  treatment  of  puerperal  endometritis.  The  writer 
regards  the  routine  use  of  bichloride  or  ciirbolie  injections  in  tlie  treat- 
ment of  these  cases  as  productive  of  more  iiarm  than  good.  If  we  have 
to  deal  with  septic  endometritis  |>roduced  by  a  virulent  streptiKx>atitn, 
microscopic4il  exam i  nation  shows  us  that  the  organisms  have  penetnitt^ 
far  into  the  uterine  wall  by  the  time  we  get  tlic  initial  chill  and  n^^^ 
temperature*  Under  these  circu instances  the  employment  of  an  anti- 
septic douclie  is  not  rational,  as  we  know  that  it  cannot  rciich  iheor^n- 
iams  in  the  uterine  wall,  which  are  giving  rise  to  the  symptoms  and  ajwa 
which  the  further  spread  of  the  disease  is  dependent 

It  has  Ix^en  shown  e.v  peri  men  tally  by  Rumm*  that  bichloride  injefr 
tions  penetrate  the  tissues  to  only  a  xm*y  slight  extent.  He  took  tlie 
liver  of  an  animal  dead  of  anthrax,  soaked  it  for  thirty  minutes  in  « 
1  :  1000  bichloride  solution,  then  placed  it  upon  a  frt^cdng  microtome 
and  cut  thick  sections  from  it.  After  cutting  off  about  ^\  inni*  he 
inoculated  the  next  section  into  another  animal,  and  found  that  it  diwl 
from  anthrax,  thus  showing  that  the  nntiseptic  action  of  the  bichloride 
was  exerted  only  upou  the  surface  of  the  tissues.     If  this  be  the  caic*  io 

I  PluftpdiLnd  WfiUSch,    Tmitomefitderinfectlon  pii^rptfmle,    P»rl«,  1S9«* 

Ym,  Mars,  IS87. 
<  Fritscb.    Uebei  AuakrAtMng^  de«  Dleru*  ndch  reifer  Gebhilen*   ZcH.  f  Geb  ",  Grn.  1K?I.  nil  I* 
4  Burnm.  t -eber  die  vcrachlederven  Feruleiizgrade  der  puerpeMleo  lorekUon  ^nd  w  Wkmin  BctuuM' 

lUDg  bcl  Piiorperalfleben    Oeat  f.  Gr^-*  1^93,  975. 
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the  laboratory,  where  the  tissues  are  soaked  in  a  bichloride  solution  for 
some  time,  what  effect  upon  organisms  lying  in  the  muscle  wall  of  the 
uterus  can  we  expect  from  the  passage  of  a  few  litres  of  bichloride  solu- 
tion through  its  cavity? 

Bumm^  likewise  showed  that  the  streptococci  made  their  way  through 
the  uterus  with  great  rapidity,  and  after  infection  in  animals  found  that 
streptococci  could  travel  2  cm.  or  more  in  the  space  of  six  hours.  What 
has  Ixicn  said  concerning  bichloride  applies  equally  well  to  the  other  dis- 
infectants. 

Now,  when  we  come  to  consider  their  employment  in  cases  of  putrid 
endometritis,  we  shall  find  it  even  less  rational  than  before.  In  the 
vast  majority  of  such  cases  simply  cleaning  out  the  uterus  with  the 
finger  or  curette  will  lead  to  a  nipid  fall  of  temperature  and  the 
amelioration  of  symptoms.  Our  object  in  giving  douches  in  most 
of  these  cases  is  simply  to  wash  away  debris  which  has  been  left 
behind  by  the  curette  or  finger,  and  for  this  purpose  sterile  water  is  far 
better  than  any  antiseptic  fluid.  The  writer's  results  from  this  method 
of  treatment  are  as  good  as  those  obtained  by  others  who  use  the  various 
antiseptic  douches.  In  this  opinion  he  is  sustained  by  most  of  the  men 
who  have  done  bacteriological  work  in  this  connection,  notably  Bumm^ 
and  Kronig.^  The  writer  has  treated  52  cases  of  streptococcic  endo- 
metritis, with  2  deaths  attributable  to  the  disease,  a  mortality  of  less 
than  4  per  cent.  In  30  cases  he  had  to  deal  witli  a  pure  streptococcic 
infection,  and  none  of  the  cases  died  ;  while  in  12  cases  the  streptococcus 
was  associated  with  the  colon  bacillus  or  other  organisms,  and  2  of  the 
patients  died.  These  results  apparently  bear  out  the  conclusions  of 
Bar  and  Tissier,  that  combined  infection  with  the  streptococcus  and  colon 
bacillus  are  much  more  dangerous  than  infections  due  to  either  organism 
alone.  At  the  same  time  we  do  not  desire  to  give  the  impression  that 
pure  streptococcic  infections  are  not  serious.  For  it  is  not  the  case,  as 
they  are  a  very  frequent  cause  of  death,  and  we  are  sure  that  we  shall 
eventually  have  to  report  fatal  cases.  But  we  feel  that  our  results  plead 
eloquently  for  the  treatment  which  we  have  outlined,  and  a]>pear  to 
indicate  that  the  lives  of  many  infected  women  have  been  sacrificed  by 
too  energetic  treatment. 

In  addition  to  these  somewhat  theoretical  objections  to  the  employ- 
ment of  antiseptics  in  the  treatment  of  these  affections,  there  is  the  very 
practical  one  that  they  are  far  from  harmless.  Any  one  who  is  con- 
versant with  the  liteniture  on  the  subject  will  recall  the  cases  of  sudden 
collapse  following  the  use  of  carbolic-acid  douches,  while  the  employ- 
ment of  bichloride  douches  is  sometimes  the  direct  cause  of  death. 
Several  years  ago,  the  writer  did  an  autopsy  upon  a  woman  supposed  to 
be  dead  from  puerperal  sej)sis,  but  he  found  all  the  anatomical  lesions 
of  bichloride  poisoning,  and  it  was  at  least  doubtful  whether  the  sepsis 
or  the  treatment  instituted  for  its  relief  had  caused  her  death. 

In  looking  over  the  literature  after  this  case,  some  46  cases  were  found 
in  which  death  had  followed  the  employment  of  bichloride  douches  during 
the  puerperium.     In  many  instances  death  was  clearly  due  to  the  employ- 

»  Bumm.    Op.  cit. 
*  Bumm.    Op.  eft. 

'  Kronlif.  Aetlologio  und  Thorapie  dor  pnerporal.  Endometritis.  Cent.  f.  Gyn.,  I«d5,  422,  432. 
Discussion  tibcr  Endometritis.    Verh.  de  deuisehen  Ges.  f.  Gyn.,  WXy,  498-rj02. 
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nifiiit  of  overlargi*  quantities  of  bichloride j  but  in  several  i^sesa  m^k 
injoction  of  seveml  litres  of  a  1;4000  bicliloride  solutioa  resulted  in  the 
deatli  of  the  patient  from  raercurial  poisoning. 

When  we  take  these  facts  into  cousideratioDj  along  with  the  tlieoretical 
abjectioD8  to  the  employment  of  antiseptics  under  these  eimimstaQces, 
it  wonld  appear  that  the  benefit  to  be  expected  froni  their  employmem 
is  at  least  %*ery  problematical. 

To  reciipitulatt*,  we  would  gay  that  in  puerperal  endonieiriti^,  after 
having  removed  lochia  for  cultures,  the  interior  of  the  uterus  ihoulsl  W 
ex[)lored  by  the  sterile  finger,  and  cleaned  out  or  not  according  lu  in 
conditioiu  The  uterus  should  tiien  be  douched  with  sieveral  litrniinf 
boi!c<l  water  or  sterile  salt  solution.  If  the  bacteriological  examiaation 
show?s  the  presence  of  strepti»cocci,  we  shimld  at  once  desist  from  all 
further  local  trt^atment.  If,  on  the  other  hand,  we  have  to  deal  with  a 
putrid  endometritii^,  aiul  the  symptoms  do  not  yield  to  the  first  iajw- 
tion,  sliil  other  injections  may  be  i^cbortcd  to.  If  tlie  infection  lm«ci- 
tended  beyond  the  uterus,  local  treatment  should  not  be  persieted  in,  as 
it  will  then  do  more  iKinn  than  good* 

Bumm^  pointed  out  in  his  article  on  puerperal  endometritis  that  ia 
many  instances  involution  had  taken  place  very  incompletely,  and  li^ 
therefore,  recommendeti  the  euijiluyuient  of  ergot  to  secure  bctt*T  aio- 
traction,  and  thereby  occIikIo  to  a  greater  or  le^s  degree  the  lymphatics  in 
the  uterine  walL  My  own  exiJerience  confirms  Bumm'jSi'  statements,  aiwl 
I  would,  therefore,  earnestly  recommend  the  employment  of  the  dnigin 
cases  in  which  the  uterus  is  larger  than  it  should  be  at  a  given  jjeriiw&f 
the  puerperium. 

In  the  cases  of  gonorrhceal  endometritis  very  little,  if  any,  active  treat- 
ment is  rcquirc^l  at  the  time,  for  in  the  vast  majonty  of  cases  the  >ligM 
rise  of  temperature  wliich  is  noticed  at  the  onset  of  the  disea^^e  ^m 
fall.-^  to  normal,  and  our  patients  recover  spontaneously  or  are  left  with 
a  clironio  endometritis,  which  oan  be  treated  much  more  advantageniisk 
at  a  later  period. 

Sch licking^  some  ye^rs  ago  recommended  the  continual  irrigatinnof 
the  uterine  cavity  with  antiseptic  solutit)ns.  His  results^  however,  were 
not  appreciably  better  than  tliosc  obtained  by  others  who  used  only  tlic 
intermittent  douche,  and  his  methods  of  treatment  never  came  iutu  veiy 
widespread  employment.  With  the  French,  however,  the  method  hiL* 
found  warm  supporters,  and  is  at  the  present  time  employed  by  Pinanl' 
in  almost  every  case  of  infection. 

If  the  method  of  treatment  above  outlined  does  not  lead  tuan  aaielio 
ration  in  the  condition  of  the  ^laticnt,  all  local  treatment  should  U 
desisted  from,  and  %vc  should  place  our  reliance  upon  gene  ml  tonic  tnnt- 
ment.  Our  most  potent  remedies  in  this  reganl  are  strychnine  atiJ 
alcohol,  and  it  has  been  showTi  by  Kunge*  that  women  in  this  euntliiioii 
<mn  bear  much  larger  quantities  of  alcohol  than  when  in  health,  Tlw^ 
fever  should  not  be  treated  with  antipyretics,  and  if  we  feel  that  it  shfiiilJ 

*  Biimm,    Op.  cit. 

»  Kr]nn  kin tr.    Quoted  by  Kehrer,    MQllci-'s  ITtmdbuch  der  G«b.,  1889,  ilLML 

*  J*infirrj  antl  WiiUicli.    Trftltement  da  VitiL'Hum  pnOrpCtraW,    Pftrji,  ISGfi. 

*  Eunge.    Die  AUgemeinbubsadtmiif  dcr  F'ucrperttlen  8«pAlJ,    Vlt;rt4S  MlttbeHanc;  188R,  xtiiit 
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be  abated,  we  may  attempt  it  by  the  local  application  of  cold,  either  in 
the  form  of  sponges  or  cold  baths.  This  method  of  treatment  has  been 
enthusiastically  advocated  by  Mac6,^  Runge,^  and  Dcsternos,^  and  accord- 
ing to  them  Las  given  very  satisfactory  results.  If  tlie  process  has 
extended  beyond  the  uterus,  and  we  have  to  deal  with  a  parametritis  or 
a  pelvic  peritonitis,  the  application  of  heat  to  tlie  lower  portion  of  the 
abilomen,  either  in  the  form  of  poultices  or  other  hot  applicxitions,  is  to 
be  recommended. 

Occasionally,  surprisingly  good  results  are  obtained  in  cases  of  pro- 
found septication  by  the  repeated  subcutaneous  injection  of  sterile  salt 
solution.  Attention  was  first  directed  to  this  means  of  treatment  by 
Bosc,*  and  subsequent  investigations  have  in  great  part  justified  his  pre- 
dictions. 

Of  late  a  great  deal  has  been  written  on  the  operative  treatment  of 
puerperal  infection,  nearly  every  prominent  obstetrician  and  gynecologist 
in  the  country  having  made  some  contribution  in  this  direction.  Every 
one  is  agreed  as  to  the  advisability  of  opening  parametritic  abscesses  as 
soon  as  fluctuation  appears,  rather  than  allowing  them  to  rupture  spon- 
taneously. In  many  cases  of  parametritis  we  may  obtain  on  palpation 
a  semi-fluctuation,  which  will  lead  us  to  suppose  that  we  have  to  deal 
with  pus,  but  upon  opening  the  supposed  abscess  through  the  vagina  or 
abdominal  wall,  as  the  case  may  be,  we  find  that  our  tumor  is  a  mass  of 
inflammatory  exudate  without  pus-formation,  and  only  a  small  amount 
of  serous  fluid  will  escape  when  it  is  excised.  The  incision  of  these 
masses  frequently  leads  ta  as  good  results  as  though  we  had  evacuated  a 
considerable  quantity  of  pus,  just  as  we  obtain  excellent  results  from  free 
incisions  in  ordinary  cases  of  cellulitis  in  other  portions  of  the  body. 

When  we  are  able  to  demonstrate  the  presence  of  pus  tubes  or  ovarian 
abscesses  by  bimanual  palpation,  their  removal  is  urgently  indicated,  for 
as  long  as  they  remain  our  patient  will  continue  in  her  septic  condition. 

Whether  we  remove  the  pus  tubes  by  lapan)tomy  or  puncture  them 
through  the  vagina  will  depend  upon  their  character.  If  freely  mov- 
able, laparotomy  should  be  performed  ;  while,  on  the  other  hand,  if 
adherent  and  readily  accessible  from  the  vagina,  vaginal  puncture 
with  subsequent  packing  of  the  abscess  cavity  with  gauze  is  to  be  pre- 
ferred. 

The  operations  of  which  we  have  just  spoken  are  usually  not  performed 
until  the  latter  part  of  the  puerperium,  because  it  is  not  until  then  that 
definite  tumor  masses  can  he  made  out. 

The  chief  discussion  concerning  the  operative  treatment  of  puerperal 
infection  has  been  as  to  the  advisability  of  removing  the  infected  uterus 
at  an  early  period.  Here  the  various  observers  take  quite  opposite  views, 
the  more  radical  surgeons  advocating  the  early  removal  of  the  uterus, 
while  the  more  conservative  men  do  not  regard  it  with  great  favor. 

It  would  appear  to  me  that  in  the  vast  majority  of  cases  hysterectomy 
in  the  early  stages  of  puerperal  infection  is  impracticable,  for  if  we  oper- 

>  Mac<^.  Traitement  de  la  !i<^ptio<''mia  pu^q^rale  par  la  r<?frJR6ralion  et  en  particulicr  par  Ics  bains 
fyoldB.     GtLZ.  de«  hdp.,  IRM,  1367-1072. 

*  Rungc.    op.  cit. 

*  Dcsternes.    Indications  et  t6\c  du  bain  froid  dnns  le  tniilement  de  I'infection  pudrp^rale.  Th^se 
de  Paris,  1895. 

*  Bosc.    Injections  de  H^nim  artificiel  dans  les  maladies  infectieuscs  et  les  intoxication.    Presae 
in6d..  1896,  No.  49,  pp.  287-290. 
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ate  at  a  period  sufficiently  early  to  prevent  the  extension  of  tlie  process 
to  other  orguiis,  we  shall  niidoubtctily  renioA^e  a  large  rmttiber  uf  iitm 
uiitieoessarily;  wherciiB,  if  we  wait  until  a  later  periotl,  when  ntlttt 
org«us  have  been  involved,  the  operation  will  likewise  be  useless,  Tlim 
isj  however,  a  restricted  field  for  hystereeloni}'  in  puerperal  infectirmjor 
in  a  certain  number  of  coses  we  find  that  the  process  has  oot  exteiiiliil 
materially  beyond  the  uterus,  but  ha^3  given  rise  to  rd)sc«!-s8  foraistion 
within  its  walls.  In  such  eases,  if  more  conservative  treatment  fail&^ 
we  should  not  hesitate  to  remove  the  entire  orpin.  Occasional ly  in  rare 
C4ises  of  putrid  endonictritifi  nothinjj  that  we  can  do  appears  to  check  tbe 
disease,  and  in  these  eases  also  operation  would  ap})ear  justified.  *Sndi 
a  ca^e  has  been  reported  by  Sippel,*  in  which,  after  the  total  failure  u| 
all  other  naethods  of  treatment,  hysterectomy  resulted  in  the  cure  of  (be 
patient. 

In  a  recent  article  I^uj^k  ^  stilted  that  there  is  probably  a  field  for  hys- 
terectomy  in  certain  ca^^e??  of  uterine  thrombosis  when  infected  thrombi 
are  carried  off  to  various  portions  of  tlic  body,  i^iving  rise  to  a  btdic 
condition.  PFe  declares  that  when  this  is  obsers'cd,  if  the  operatiunltf 
done  after,  say,  the  second  rise  of  temperature,  it  offers  a  very  rt^siirmble 
eliance  of  success.  No  doubt  in  a  small  number  of  cases  this  may  he 
true  ;  but  in  the  majority  of  cases  the  thrombosis  has  extended  far  heyond 
the  uterus  when  the  pyaemie  symptoms  make  their  a jipea nance,  and  we 
would  l>e  obliged  to  ojierate  thi'ougli  septic  tissue.  On  the  whole jb<! 
question  of  hysterectomy  in  this  afTection  seems  to  depen<l  altogettitr 
upon  our  ability  to  make  a  correct  diagnosis  and  to  foretell  the  cour^ettf 
the  disease.  This  is  a  matter  of  great  difficulty,  and  until  more  aiwi- 
rate  means  of  diagnosis  are  at  our  disposal  we  do  not  believe  ihat  \\\t 
operation  will  be  very  generally  accei>te<l. 

The  prospects  of  coping  more  successfully  with  puerperal  infection 
were  gretuly  brightcncu  in  1895  by  Marmoi*e'k*s^^  anno iiuiif meat  tbitbe 
had  discovered  an  antistreptot^occic  scrum,  in  February  of  thru  year 
he  stated  before  the  BioU*giciil  Sttcicty  of  Paris  that  he  wtis*  abk,  bj 
gniwing  streptococci  in  a  mixture  of  hunmu  bhwd^sernm  a  ad  agar* 
and  repeatedly  inoculating  animals  with  tlicm,  so  to  increase  their  viru- 
lence SIS  to  obtaiu  a  culture  so  vindcnt  that  the  one-hundred-billioiitli 
part  of  a  cubic  centimetre  of  it  would  kill  a  mbbit  in  thirty  hunr^.  By 
injecting  this  very  virulent  culture  into  immune  animals  he  wa^  aM« 
to  produce  what  he  considered  a  preventive  and  curat ive  SL*rum.  At 
the  same  meeting  Charrin  and  Roger ^  stated  that  they  had  likewise  prr 
pared  a  serum  by  the  injection  of  sterile  cultures  of  streptococt*i  into  die 
lower  animalsi,  and  reported  2  cases  of  puer|>eral  infectiou  which  duy 
had  successfully  treated  with  it  at  the  Paris  Maternity* 

In  July,  1895,  Marmorek^  published  a  long  article  in  the  Anmikk 
d*'  I'Lidiitd  PuBkurf  in  which  he  descril>cd  his  method  of  prcparlrii^  the 
senuii,  and  gave  the  results  of  its  employment  in  413  cases  of  erysipelas 
and  16  eases  of  pucqjcral  infection-     lu  all  of  the  latter  eases  the  uti'rim 

*  Si|>peL  SupriiV^lMtilc  Amputation  des  s^^piifchen  rmerpemTen  Uteruji   Cent,  t  Ojn.«  L^t^ffT^ti 
>  Lusk.    Rccetil  fiactedologtcQl  t  n¥estlgatliiOft  CODcem  tug  Uie  Kaiu  re  of  Fuerf *vtu  Fever.  Jmf^ 

joum.  ob«t,,  ima,  %%%nt  d^-^i. 

*  Miirmorek.    Sur  le  atrepCocroqiie.    Compt^'R  n-ml.  d^  ]h  Sdc.  de  fitoL^  l£iK>t  %  iri^rle^  II  1331 

«  Cb&rrii}  and  Ji>:igi.'r,    EssaJ  d  uppUeiLtitio  »le  lu  f:*>ruin-tbet«pie  au  treatment  4c  1a  Mriv  pi^ 
p^riftlc,    Comptes  rend,  de  I*  Soih  de  BioL,  WX>,  x.  ^Hv,  U*  234. 

*  MnrmoreK.    Le  0Ueptocoque  et  lu  a^rum  dntisireptocciqiie.    Anualea  de  ritiAilCul  FirteD^ 
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lochia  were  examined  bacteriologically,  and  he  found  that  he  had  to  deal 
with  a  pure  streptococcic  infection  in  7  cases,  all  of  which  recovered. 
When  the  streptococcus  was  combined  with  other  organisms  the  results 
were  not  so  favorable,  and  5  of  the  9  cases  of  this  character  ended 
fiitallj.  Since  then  antistreptococcic  serum  has  been  largely  employed 
in  all  parts  of  the  world  in  the  treatment  of  puerperal  infection,  but,  as 
&r  as  the  writer  can  see,  with  very  unsatisfactory  results. 

In  May,  1899,  a  committee  of  the  American  Gynecological  Society, 
of  which  the  writer  was  chairman,  made  an  exhaustive  report*  upon 
this  subject,  and  collected  all  the  cases  treated  by  serum  which  had  been 
reported  up  to  that  time,  and  gave  the  complete  literature  upon  the  sub- 
ject. They  found  that  352  cases  of  puerperal  infection  had  been  so 
treated,  with  73  deaths,  a  mortality  of  20.74  per  cent.  In  a  large  num- 
ber of  cases  the  lochia  were  not  examined  bacteriologically,  and  there 
was  therefore  considerable  doubt  as  to  whether  the  infections  were  due 
to  the  streptococcus ;  but  in  101  cases  in  which  its  presence  was  demon- 
strated there  were  33  deaths,  a  mortality  of  32.69  per  cent.  This  was 
a  very  discouraging  showing,  especially  when  compared  with  the  results 
obtained  by  Kronig^  and  the  writer  without  its  use,  as  the  former  has 
treated  56  and  the  latter  52  cases  of  streptococcus  endometritis,  with  a 
mortality  of  less  than  4  per  cent.  The  question  therefore  arises.  Was 
the  high  mortality  attending  the  use  of  the  antistreptococcic  serum 
due  to  its  employment  or  to  other  causes  ?  Our  investigations  indi- 
cated that  the  antistreptococcic  serum  was  practically  harmless,  and 
therefore  the  poor  results  attending  its  use  could  not  be  attributed  to 
its  employment.  But  they  can  probably  be  explained  in  two  ways : 
First,  that  only  exceptionally  severe  cases  were  treated  by  it ;  and 
secondly,  that  a  large  number  of  the  cases  so  treated  were  in  the 
hands  of  French  observers,  who  curette  the  infected  uterus  as  a  matter 
of  routine,  and  we  have  already  referred  to  the  serious  effect  of  such 
a  procedure.  In  view  of  thest^  facts,  the  eomniitteo  r('j)orted  that  there 
was  no  evidence  of  the  curative  value  of  antistreptococcic  serum  in  tlie 
treatment  of  puerpenil  infection  ;  hut  at  the  same  time  the  serum  did 
not  exert  a  deleterious  effect  ujxm  the  patient,  and  therefore  might  be 
employed  if  the  physician  so  desired. 

These  conclusions  stand  in  marked  contrast  to  the  enthusiastic  reports 
of  many  observers,  and  we  are  inclined  to  attribute  the  good  results 
of  individual  practitioners  to  the  fact  that  they  employed  the  serum  in 
only  a  few  cases,  and  lost  sight  of  the  fact  that  most  cases  undergo 
spontaneous  cure,  if  not  interfered  with. 

It  is  \GTy  difficult  to  arrive  at  correct  conclusions  as  to  the  value 
of  therapeutic  agents  in  the  treatment  of  this  affection  unless  large 
numbers  of  cases  are  used  as  a  basis,  for  the  reason  that  its  clinical 
course  is  very  variable.  It  is  not  at  all  infrequent,  in  cases  of  strepto- 
coccic infection,  to  see  the  temj)erature  rise  rapidly  to  103°-105°  F., 
remain  there  for  several  days,  and  then  fall  as  rapidly  as  it  had  risen. 
In  many  cases  this  occurs  without  the  enijiloynieut  of  any  treatment, 
and  had  antistreptococcic  serum  been  employed  in  sueli  cases  it  is  more 

>  WiUlAmp,  Pryor,  Fry, and  Reynolds.    Tho  Vulup  of  Antist»"»'y»t<)cooolo  Sonim  in  the  Treatment 
of  Puerperal  Infection.    Trans.  Anier.  Gyn.  Soc,  !«»•.».  xxiv.  wi-i-.r.. 

«  Kronig.    Bakteriologic  des  Genitalkanales  det  schwangtrcn,  krei.ssendeu  u.  puerperalen  Frao. 
Uipxig.  1897. 
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than  probable  that  the  rapul  nmelionition  of  gymptotn^  wmihl  ImeWn 
attributed  to  its  use*  8nch  case^  iUii-^tnUe  the  nc^ceii^itv  for  extn?En« 
caiitton  ill  expre&sinjfr  an  opinion  a.^  to  the  vsilueof  any  method  nf  trt-at- 
luerit,  and  we  conl^ide^  that  eorrect  ideas?  can  only  Iw  arrived  ai  hs  a 
careful  and  i^yi^itematie  i>l>servation  of  a  large  nnmber  of  cases  in  the 
hand^  of  a  ftingh?  observer. 

That  none  of  the  methods  advocated  for  the  ti^atment  of  puerperal 
infection  are  wliolly  satii^factoiy  is  indieated  by  the  number  of  metlMl& 
of  tri*atniont  wiiieh  have  In^n  from  time  to  time  ad vaneud,  and  only  a 
few  of  the  mure  i^neiit  methods  will  be  referred  to* 

ThaSj  Foehier^  advocates  in  pya^mie  cases  tlie  produetion  of  what  b? 
calk  **  absL^sg  de  fixation  ^* — that  is,  the  production  of  absc^esi^ejs  on  vari- 
ous ])Oi:tions  of  the  body  by  the  subeutaneous  injet^tion  of  tur|>entinf ;  he 
statesii  that  he  has  obsen'ed  in  numerous  c^se.s  of  pya?mia  that  the  condi- 
tion of  the  j)atieut  improved  as  somi  a^^i  abscesses  made  their  appeamoce 
on  the  surface,  and  in  his  method  of  treatment  he  attempts  to  simiibte 
nature.  This  method  has  found  few  followers,  and  does  not  gi%'e  promise 
of  any  ^reat  results. 

Ke?:mare^:ky  ^  in  1894  reported  two  cases  of  severe  venous  fiepsifiD 
%vhif^h  he  had  ^nven  intravenous  injet^tions  of  1  to  5  mg,  cif  fiiiblirmite. 
He  stated  that  iu  \y^nh  eii>^3!^  a  market!  effect  was  apparent,  and  that  Uitb 
recovered.  His  work  was  enthusiastieally  taken  up  by  liis.^uuinii»^  wlio 
likewise  reported  so  vend  eures  from  its  employment,  Bnt  it  due*  uul 
appear  that  this  metliml  of  Ireatment  will  find  many  imitators* 

Another  method  of  treat  me  at  was  introduced  by  Hofhauer*  in  IS&fi, 
who  reported  seven  eases  of  puerperal  sepj^is  in  which  he  prodiietHi  an 
artificial  Icucoeytosis  by  the  employment  of  nuelein.  In  some  of  hi^ 
cases  the  tempenitnre  fell  by  a  lysis  and  in  others  by  crisis,  hjkI  k 
believed  that  the  arrifi trial  leucocytosis  played  a  market!  part  in  tlicif 
cure.  Thus  far  no  one  has  substantiated  his  results,  but  Hirst^  in* 
recent  article  states  that  he  believes  that  more  is  to  be  expected  frofli 
this  line  of  treatment  than   from  serum-tlicmpy. 

A  (in .  tie  f  J  y  ti , .  1 892.  X  t  V  j  1 .  a'TiWW^. 

'  ICcsjinnrt'zksr.    tnlmTenijse  SublimatiiuVotinn   (Bat^plH}  bL'i  ven(»ser  Sepsis  \m  Wflftii^nWi* 
Cent.  f.Oyn.,  ISiH,  PIW. 

'  Rliifmrtnn.    Iiitrai?enPise  SuhUmnUii^ectlonun  bet  FuprrM-*r»Wv*^cT.     Fraueiicr^,  IftTv  I  ?*i*--U 

•  Hnfbftuer,    Zuf  V*?rwerlhtinK  tiiitr  kibisOk'hefi  Ivi'iik(*oytti?*  bel  der  Bi^handlunij  scpii'^h^n 
PtieriMsml  p  rocease.    <>  tit .  f.  n  y  ra  J  S9fi ,  U I  -I  i% 

*  Hirst    MtsdcMii  Methods  in  the  Trt^ntPiDiit  of  Puerperal  InfeeUon,  Aud  lhetrCoHip«T4UttwflitB. 
Ami  or.  Journ.  Obiit..  1S96*  xxxlv.  ISO-IM, 


CHAPTER   XXVIII. 

MALFORMATIONS,  INJURIES,  AND  DISEASES  OF  THE  NEW-BORN 

CHILD. 

Malformations. 

Meningocele  and  Encephalocele.  Owing  to  a  congenital  opening  at  some 
part  of  the  skull,  some  portion  of  the  cranial  contents  may  protrude.  The 
defect  is  most  common  in  the  occipital  bone,  in  any  portion  of  which  the 
defect  may  be  present,  from  the  peripheral  part  to  the  centre.  If  it 
exists  in  the  anterior  portion  of  the  bone,  it  may  extend  to  the  posterior 
fontanelle;  if  in  the  back  part,  it  may  connect  with  the  foramen  magnum. 
The  size  of  the  tumor  depends,  of  course,  upon  the  extent  of  the  openine 
in  the  bone.  Similar  defects  may  also  be  present  in  the  naso-frontcQ 
region,  and  less  frequently  in  the  basilar,  temporal,  and  parietal  segments 
of  the  skull.  The  openings  may  contain  meninges  alone,  meninges  with 
brain  matter,  or  the  latter  with  fluid  in  the  interior;  in  the  latter  event 
the  anomaly  is  termed  hydrencephalocele.  The  tumors  appear  at  or  soon 
after  birth. 

A  meningocele  is  usually  small,  with  little  tendency  to  increase  in 
size.  It  may  be  more  or  less  pedunculated;  it  presents  fluctuation,  but 
no  pulsation,  and  is  usually  feducible. 

In  encephalocele  there  is  distinct  pulsation,  and  efforts  at  compression 
will  be  accompanied  with  evidences  of  marked  cerebral  irritation.  The 
tumor,  though  not  large,  has  a  wide  base,  and  is  partly  reducible. 

A  hydrencephalocele  is  apt  to  be  large,  lobulated,  with  sometimes  a 
distinct  peduncle.  Pulsation  is  usually  absent  in  the  tumor,  which, 
however,  is  fluctuating  and  mostly  translucent.  Compression  is  not 
apt  to  be  successful  in  reducing  the  tumor.  Sometimes  there  is  more 
brain-substance  in  the  tumor  than  in  the  cranial  cavity,  and  the  infant 
is  then  microcephalic. 

Pbognosls.  The  prognosis  in  hydrencephalocele  is  bad,  as  the  tumor 
usually  grows  rapidly,  and  there  may  be  rupture,  with  immediate  death. 
In  meningocele  and  encephalocele  the  prognosis  is  better,  especially  if  the 
tumor  be  small. 

Treatment.  Treatment  in  these  cases  is  of  little  avail,  although  the 
withdrawal  of  fluid  and  even  stimulating  injections  have  been  tried. 

Spina  Bifida.  Owing  to  congenital  failure  in  the  development  of  the 
vertebral  arch,  one  or  more  of  the  laminae  may  be  absent,  with  resulting 
protrusion  of  the  spinal  meninges.  The  lumbar  region  of  the  spinal 
column  is  the  part  usually  affected.  Occasionally,  however,  we  have 
meningocele  or  encephalocele.  (Fig.  322.)  The  tumor  is  round,  fluct- 
uating, and  by  compression  the  cerebro-apinal  fluid  can  be  forced  back 
into  the  spinal  canal.  Too  severe  pressure,  however,  may  produce  eclamp- 
sia or  other  grave  cerebral  symptoms.     The  base  of  the  tumor  depends 
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upon  the  B\ze  of  the  opening,  being  pedunculated  if  it  ii^  smallj  but  niufr 
sessile  if  large*  The  tumor  is  Ui^ually  covered  with  ^kin,  wlucli,  hw- 
ever,  may  be  absent,  exposing  the  dtira  maten  If  there  is  not  murli 
tis.sue  covering  the  tumor^  transudation  may  occur  through  the  walk,  or 
rupture  of  the  sac  may  take  place  if  gro^vth  is  rapid.  S^sme  portion  of 
the  lower  segment  of  the  eord  or  the  cauda-equina  is  apt  to  be  imprifioned 
in  the  sac.  The  extent  of  the  involvement  of  nerve-tissue  can  be  mfa*- 
ured  by  the  imraplegia  or  other  evidences  of  lesion  in  the  spinal  oord  twi 
nerves. 

Gradual  absorption  of  the  fluid  may  occur,  and  the  child  may  p)w 
up  with  little  inconvenience  from  the  shrivelled  tumor*  Tliigj  of  nmrsei 
takes  place  only  when  the  nerves  are  not  involved.  In  must  cases 
there  is  a  gradual  increase  in  the  size  of  the  tumor,  with  final  ulcc^mtioD 
or  rupture,  followed  by  convulsions  or  coma  and  death.  Tiie  fatal  eudinji 
may  also  come  with  a  gradual  emaciation  accomj>anying  paraptegia. 

Treatment.  The  treatment  of  small  tumoi^  consists  in  the  applica- 
tion of  a  soft  compress  to  avoid  friction  and  to  support  the  parts.  Wfaco 
the  tumor  is  growing,  however,  more  energetic  measures  may  be  trid. 
The  simplest  proccdua^  is  to  withdraw*  the  fluid  by  aspiration,  and 
follow  this  with  gentle  but  constant  pressure.  The  fluid  must  he  jslowlj 
and  cautiously  removed,  for  fear  of  active  nervous  disturbance  and  even 
eclampsia.  Injections  with  iodine  of  various  strengths  have  l>een  tried, 
but  without  much  success.  Id  some  cases  the  tumor  csan  be  sor]giciJly 
removed  by  completely  excising  the  sac»  This  may  be  sueces^sfally 
accomplished  in  tlie  pedunculated  variety  where  the  0|>ening  in  the 
laniiua  is  smalK  It  should  never  he  attempted  if  there  is  evidence 
that  the  cord  or  cauda  equina  may  be  involved  in  the  tumor. 

Cyanosis.  New-born  infanta  sometimes  exhibit  a  per=>i stent  bliienf?s 
due  to  malformation  of  the  heart.  This  defect  usually  takes  the  formof 
deficiency  in  the  iuter-auricular  and  inter-ventricular  septa.  The  j^itat 
vessels  may  likewise  be  involved  in  the  malformation,  es|M?cially  the  ptil- 
monary  artery,  Dr,  J*  L,  Smith  found  iu  over  half  the  teases  he  exam- 
ined by  autopsy  that  the  pulmonary  artery  was  absentj  rudimcutan% 
i m per vioua ^  or  pa rti a  1  ly  obst ru cted ,  H e  a  1  so  f  ou  u  d  t he  f ol  1  o w i  ng  lesli >nh : 
Right  auriculo- ventricular  orifice  impervious  or  eon t meted ;  orifit^t^F  the 
pulmonary  artery  and  the  right  aurieulo- ventricular  aperture  imprvinii^ 
or  contracted ;  right  ventricle  dlvidctl  into  two  cavities  by  a  suiiernumtrary 
septum;  one  auricle  and  one  ventricle;  a  single  auricuh>ventric"nhir<i|»cn- 
ing,  with  inter-auricular  and  inter- ventricular  septa  incomple^te;  mitral 
orifice  closed  or  cant nictcd J  aorta  absent,  rmlimentary,  impervious  ilrp^ 
tially  obstructed;  aortice  orific  and  left  auriculo-ventrieular  orifice  imper- 
vious or  contracted;  aorta  and  prd monary  artery  tr:ini?|M>sed,  the  vina 
cava  entering  tlie  left  auricle;  pulmonary  veins  ojk»u in jt:  into  the  ri|flit 
auricle  or  into  the  vena  cava  or  azygos  veins;  aorta  iinpervions  nrtoa- 
tracted  al>ove  its  point  of  union  with  the  ductus  arteriosus;  the  piilrauiian' 
artery  wholly  or  in  part  supplying  blood  to  the  descending  aorta  thnmgli 
the  ductus  arteriosus. 

It  is  obvious  that  with  any  of  these  grave  central  lesions,  not  onlytl'^ 
peripheral  circulation  but  the  nutrition  as  well  must  suffer.  The  hhid 
IS  deficient  in  oxygen  and  has  an  excess  of  carbon  dioxide*  The  l»l*"^ 
ness  is  most  pronounced  in  the  prominent  parts  of  the  faci%  such  as  lit? 
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*yet>rows,  chc.*ek -bones,  nose,  and  lips*  TIil*  hands  and  fiogers  are  also 
promioently  affected.  The  eolt>r  varies  from  a  light  to  a  very  deep  purple, 
the  disoolonitiou  being  aggravated  by  eryiug  or  other  disturbing  inlluence. 
While  the  infants  at  birth  may  be  well  developed,  tliere  are  soon 
evidenoes  of  failure  of  nutrition^  and  they  are  very  susceptible  to  iuter- 
Cttrrent  diseases-  The  action  of  the  heart  is  rapid  and  tumultuous,  and 
the  respiratiou  is  correspondingly  disturbe^l.  Various  bruits  are  heard 
wpon  auaeuUation  of  the  heart  The  infants  suffer  from  lack  of  suffi- 
eient  animal  heat,  and  because  of  this  and  pulmonary  congestion  they 
partly  contract  pneumonia-  Most  eases  do  not  survive  the  first  year, 
iut  if  they  live  longer  they  present  a  stunted  appearauce^  with  pecuUa.^ 
mllous  finger*  and  toes, 

f    All  that  can  be  done  in  the  way  of  treatment  is  to  strive  to  maintain 
ihe  natural  temperature  aud  a  fair  nutrition* 

Malformation  of  the  Rectum  and  Anna,    Bodenhamer  gives  the  following 

lla^sificatton  ot  the  congenital  defects  of  these  parts  :  (\)  Congenital  nar- 

fowtng  of  the  rectum  or  anus  without  complete  oixlusion;  (2)  complete 

icclusion  of  the  anus  by  a  membranous  diaphragm  or  well-formed  skin; 

3)  anus  absent  and  rectum  ending  in  a  blind  pouch  at  a  point  more  or 

bss  distant  from  the  perineum;   (4)  anus  normal  in  appearance,  but 

iding  in  a  cul-de-sac,  and  the  rectum  ending  in  a  blind  pouch  at  a 

'  *  le  distance  above  this  point;  (5)  anus  absent  and  the  rectum  end- 

g  in  a  fistula  opening  at  any  point  of  the  perineal  or  saeral  region;  (6) 

e  anus  absent^  and  the  rectum  ending  in  the  vagina,  the  bladder,  or 

he  urethra;  (7)  the  anus  and  rectum  normal^  but  the  ureter,  vagina,  or 

rethra  opening  into  the  rectal  cavity;  (8)  the  rectum  totally  absent. 

I    The  time  of  the  passage  of  the  first  stool  and  its  size  and  character 

IJbould  always  be  investigated  by  the  attending  physician.    Minor  degrees 

if  stenosis  of  the  rectum  or  anus  are  not  infrequent  in  the  newly  born, 

jAkhough  the  thin  feces  of  infancy  may  escape  without  difficulty,  when 

Ihe  iibitd  grows  older  and  the  excreta  become  more  solid,  stenosis  may 

^11  on  much  inconvenience* 

Treatm  f;nt.  Congenital  stenosis  is  best  tr^ted  by  gradual  dilatation, 
convenient  bougie  is  the  index-finger,  well  oiled,  and  daily  inserted. 
When  a  thin  band  of  membranous  tissue  closes  the  anus,  a  crucial  iiici- 
lon  will  o|)en  up  the  rectal  pouch*  For  the  graver  forms  of  malformation, 
hi  borate  and  cmreful  operations  are  required,  which,  as  they  are  fully 
mted  in  works  on  surgery,  will  not  be  considered  herCp 


juries  Burlng  Birtli* 

Bxceaaive  Btoulding*     In    difficult  labor,   i*ven    though  spontaneously 

>mphiteil,  the  cliikl  not  infrequently  suffei*8  more  or  less  serious  injury 

luring  it^  passage  through  the  birth-c^nah     As  the  head  is  the  [lart  of 

lie  f*-etus  whicli  aormally  offers  the  greatest  resistance,  it  is  the  most 

juent  seat  of  such  injuriea     The  soft  and  yielding  character  of  the 

Ik  nil  and  the  moulding  to  which  it  is  frequently  sul.>jeeted  may  produo© 

marked  distortion*     The  diameter  whicli  falls  in  relation  with  the  axb 

>f  the  birth -canal  is  elongated  at  the  expense  of  tfje  engaging  diameters* 

The  head,  however,  usually  resumes  its  normal  shape  within  a  few  days 

fter  birth. 
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Cephannematoma  ia  an  efftision  of  blood  between  the  boue  and  the 
periosteinn  covering  it.  It  usiially  ap[>eam  wit  bin  one  to  three  daysafer 
birth.  lis  seat  may  be  any  portion  of  the  cranial  vault.  Mo#ft  cuoi- 
nionly  it  occurs  in  the  parietal  region,  sometimes  over  the  temporal  wr 
occipital  bones.  The  overlying  integninent  presents  no  tlifieoloratjim. 
A  bony  ring  is  soon  deveIoj>ed  around  the  ba£^.  The  eff iision  It^  in  mfiat 
cases,  limited  by  a  suture.  The  effused  bloodj  as  a  rule,  undergoes  ab«jrp- 
tiou  within  the  first  three  months  of  life.  In  rare  cases  ^ujjpunitioQ 
ensueSj  and  even  caries  of  the  subjacent  bone  may  occur.  The  fact  tlint 
the  tumor  does  not  commnnicate  with  the  brain  c^avity^  which  fact  tan 
nsually  be  readily  made  out  by  palpation^  serves  to  distinguish  this  affec- 
tion fruni  encephalcxjele. 

Treatment.  In  most  cases  no  treatment  is  called  for.  Sliould  the 
tumor  grow  it  may  be  strapped  with  adhesive  plaster,  the  head  first  Uitig 
shaved.  IncisioUj  while  generally  condemned j  has  been  practi^  m\ii 
success.  It  offers  the  advantage  of  immediate  relief,  and  leaves  no  per- 
nmnent  deformity.  The  effused  blood  can  usually  be  removed  through 
a  small  opening.  A  firm  compress  is  worn  for  several  days  to  fTSvmi 
refilling.  It  is  needless  to  say  tlmt  the  strictest  asepsis  must  be  oliemd. 
If  suppuration  occurs  the  usual  sui^ical  treatment  of  abscees  must  k 
carried  out, 

liyuries  to  Bone  and  Muscles.  The  soft  and  partially  developed  wo- 
dition  of  infantile  bone  renders  it  liable  to  injury  if  subjected  to  much 
mechantcal  violence  during  delivery.  The  cranial  bones  are  especially 
liable  to  indentation  and  fracture  when  the  forceps  is  employed,  jet  such 
accidents  may  occur  in  spontaneous  labor.  Fmcture  of  the  cranial  bones 
is  most  frequently  in  the  parietals.  When  the  brain  is  not  injurLil  the 
fracture  is  not  apt  to  result  seriously.  Rupture  of  iotmeranial  bkxxl- 
vessels  may  lead  to  fatal  hemorrhage*  Simple  indentations  appareotlj 
cause  little  if  any  damage  to  the  brain  structures.  Gentle  efforts  st 
reduction  may  be  attem[>ted,  and  thus  the  normal  shape  be  restored. 
Fracture  of  tlie  inferior  maxillary  Ixme  may  result  from  traction  with 
the  fingers  in  unskilful  delivery  of  the  after-coming  head  in  breech  pn^ 
aentations.  Injuries  may  be  inflicted  upon  the  vertebrae  or  the  sfniial 
cord  J  with  resulting  paraplegia,  and  they  are  almost  invariably  fatal. 
Fracture  of  the  humerus  not  uncommonly  occurs  in  forcible  delivery  of 
the  arm  in  breech  births,  or  sepanition  of  the  epiphysis  frtim  the  ghaftui 
tlie  bone  may  take  place.  Fracture  of  the  ckviele  nsually  results  frtim 
violent  use  of  the  finders  in  extracting  the  after-coming  head,  Tb** 
femur  may  be  fractured  from  misdirected  traction  with  fingers  or  filitH 
in  breech  delivery.  Htematoma  of  the  sternocleido-raaFtoid  muscle  mftj 
result  from  artificial  interference  lu  breech  extractions.  A  hard  tumor 
about  the  size  of  a  pigeon's  egg  may  be  seen  developing  in  this  musclet 
usually  on  its  anterior  border.  It  is  noticed  between  tlic  ages  of  *M 
and  six  weeks,  and  usually  disappears  by  absorption  in  a  month  or  aa 
The  muscle  fibres  are  sometimes  torn,  HEematoma  of  the  sterno  clciio- 
mastnid  may  lead  to  contracture  of  the  injured  muscle  and  torticullk 

Birth  PaMea — Facial  Paralysis,  Injuries  to  the  nerves  during  birth 
may  be  central  or  peripheral.  The  former  injuries  are,  fortuaatelvt 
the  less  frequent* 

Pressure  upon  the  seventh  or  facia!  nerve  at  the  sty lo-mastoid  f»i^ 
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mea  by  the  blades  of  the  forceps  is  usually  responsiljle  for  facial  pamlysist 
The  affection  i&j  in  most  cases,  utiilateral,  ami  will  not  be  noticed  when 
the  jofant  is  at  rest.  When  iinrsing  or  erying  the  ]>alsy  of  the  affected 
side  is  apparent.  Recovery  usually  takes  place  spontaneously  in  a  few 
weeks^  If  the  paralysis  does  not  disapjwar  promptly,  faradisni  may  be 
employ^h     In  rare  c-ases  the  palsy  is  permanent, 

Duchanne's  Paralysis*  The  next  most  frequent  peripheral  palsy  is  seen 
in  the  arm.  Various  conditions  during  birth  may  prodiiue  compression 
and  iiiiury  of  the  nerves  about  the  shoulder,  such  as  severe  pressure  of 
the  obstetrician* s  finger  or  the  blunt  hook  in  the  axilla,  hfemak^ma  of  the 
sterno-cleido-raastoid,  or  fracture  of  the  humerus  with  displtieement  of 
the  fragments.  The  greatest  number  of  upper-arm  paralyses,  generally 
known  as  Erb's  or  Duchenne's  paralysis,  occur  after  breech  deliveries* 
The  injury  usually  results  from  traction  made  upon  the  shoulder  in  the 
delivery  of  the  head^  or  in  bringing  down  the  arm  when  it  is  found  above 
the  head,  or  upon  the  b^d  in  vertex  deliveries,  and  is  duej  as  a  rule,  to 

Flo.  36^ 


DucbennG'i  par«1y!da.    (J£wrrr.)» 


Stretching  of  the  fifth,  sixth,  and  seventh  trervit^al  nerves.  Dragging 
the  head  or  the  trunk  strongly  to  one  side  is  usually  responsible  for  the 
excessive  traction  upon  the  aerve  trunks  of  the  injured  side.    The  deltoid, 


»  By  omirte^  of  Dr.  Wm,  H.  B^ynefl. 


em 


PATHOLOGY  OF  THE  PUEEPERWM. 


bireps,  hrachJiilis  antiius,  and  supinator  longus  are  ihe  miLscks  oftenej 
affect<KK     In  mild  vam^s  t)ie  paralysis  may  not  be  noticed  for  s*jme  wtek^^ 
while  in  sevei^  ones  it  will  usually  be  a|jpareDt  at  onee. 

Diagnosis,  The  position  of  the  arm  is  characteristic.  It  ijtiDps 
lielplpss  at  the  side  and  is  rotated  inward  (Fig.  362).  Aj»  the  iriitpsis 
not  affected,  the  child  can  extend  the  forearm,  but  cannot  ties  it.  ift^r 
a  few  weeks  the  affeclcd  muscles  s!io\v  more  or  lem  atrophy,  bin  llie 
child  will  generally  begin  to  use  tlie  forearm.  The  diugno^Js  of  ErlVs 
pundyBis  J8  not,  as  a  rule,  difficult  when  seen  during  the  first  year*  Tbe 
pecidiar  position  of  the  arm  and  the  group  of  musclcB  involved  arerattl; 
met  with  in  any  other  affection  at  this  early  age. 

Pk()csn(isi8*  The  prognosis  will  depend  ut>on  the  severity  of  ibe 
symptoms  and  the  time  when  the  treatment  is  begnn,  Sj*ontaneoii§  ^^ 
CO  very  takes  placf^  in  some  cases  witliin  two  or  three  months.  If  ikK 
Is  but  little  iniprovement  after  this  length  of  time,  spontaneous  recovm 
IS  not  to  l>e  ex|>ccted,  and  the  case  demands  active  treatment*  In  mmt 
cases  partial  paralysis  may  remain  for  several  years  or  be  permanait. 

TfiEATMKNT  shonld  be  begnn  as  early  as  the  third  month,  aud  uhoiiW 
consist  in  frictions  or  massage  and  the  persistent  nse  of  eleciriiity.  If 
the  muscles  react  to  the  faradic  current  it  may  be  used;  but  if  not,  the 
galvanic  eurreot  must  be  employed.  The  treatment  must  be  conlfnut'd 
for  several  monthsj  or  until  recovery  is  nearly  complete*  The  foregoinf 
treatment  applies  also  in  facial  paralysis. 

Central  Paralysis.  A  form  of  meningeal  apoplexy »  followed  by  hrmi- 
plegia,  is  one  of  the  results  of  prolonged  and  difficult  labor.  Tt  has  Iset^n 
supposed  that  the  use  of  forceps  is  largely  responsible  for  this  acridtnt, 
and  the  rough  and  careless  use  of  instruments  is  doubtless  a  CJiiajieteut 
cause.  The  writer  believes^  however,  that  too  long  delay  in  the  applica- 
tion of  the  forceps  when  the  head  is  being  subjected  to  prolonged  press- 
ure is  oftener  responsible  for  this  unfortunate  accident.  The  carrte 
use  of  ergot  before  delivery^  by  inducing  a  tetanic  contraction  of  tlie 
Uterus,  also  favors  congestion  of  the  fn?tal  brain. 

Symptoms  and  PRfXiNnsES,  The  symptoms  induced  by  meninp^l 
extravasation  depend,  of  course,  upon  the  seat  aud  extent  of  the  effuHK""^ 
The  extnivasation  is  frequently  located  over  the  motor  convolutitnis^ 
and  if  not  extensive  the  hemiplegia  may  disappear  with  the  absoriilioii 
of  the  blood.  If  more  extensive^  however^  the  infant  may  l>a  s'tiiU 
l)orn,  or  J  if  livings  it  may  soon  die  from  asphyxia  or  in  a  eomattise 
condition.  Convulsions  may  occur  shortly  after  birth,  followed  by 
coma.  If  death  does  not  ensue  the  prognosis  for  the  extremities  afft^'inl 
is  good,  m  the  paralysis  gradually  improves,  often  tmdergoing  ooaijjlete 
recovery.  The  brain,  however,  tnay  l^e  irreparably  injured,  as  showal 
subsequent  epilepsy  or  even  by  various  degrees  of  idiocy. 

Treatment.  The  treatment  must  be  preventive.  This  consisti^ 
avoiding  as  much  as  possible  prolonged  pressure  u|>on  the  ftetal  head|ifl 
a  careful  use  of  the  forceps,  and  in  seeing  that  the  infant  cries  imm<?- 
diatcly  after  birth,  thus  being  assiired  that  the  lungs  are  inflating.  It  ifl 
of  gr(^t  importance  tliat  the  transition  from  the  fcetal  to  the  post-natal 
circulation  shoulrl  at  once  take  place  at  birth,  as  otherwise  great  daaiug* 
may  be  done,  particularly  to  the  bruin;  the  vessels  hert*  arc  fragile  and 
easily  ruptured.     If  the  infant  cries  the  exfrnnding  lungs  draw  off  tbo 
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excess  of  blood  that  may  do  damage  elsewhere.  The  physician  should 
'^ive  his  first  attention  to  the  infant  until  this  happens,  as  a  short  period 
»f  asphyxia  may  do  incalculable  harm.  If  the  lungs  do  not  act,  it  is 
ivell  to  let  the  cord  bleed  to  the  extent  of  a  few  drachms  to  prevent 
severe  congestion  of  other  vital  organs. 

Asphyxia.  The  accidents  during  labor  that  induce  asphyxia  are:  Sud- 
den death  of  the  mother,  constant  pressure  upon  the  umbilical  cord, 
severe  compression  of  any  part  of  the  foetal  body,  especially  the  head, 
as  noted  above,  and  more  or  less  complete  detachment  of  the  placenta. 
In  consequence  of  the  air-hunger  induced  by  these  conditions,  a  vigorous 
infant  may  by  inspiratory  suction  take  in  secretions  of  the  birth-canal, 
which  may  cause  suffocation  after  birth  or  induce  pneumonia  later.  Very 
feeble  infants  may  fail  to  establish  respiratory  movements  after  birth, 
owing  to  weak  or  defective  muscles  and  nerves.  In  partial  asphyxia 
there  is  congestion  and  suffusion  of  the  skin,  with  blueness  of  the  mucous 
membranes^  full  pulse,  and  moderate  action  of  the  reflexes.     As  the 

Fig.  863. 


Bypd'8  method— expiration.    (Jewett.) 

symptoms  of  carbon-dioxide  poisoning  become  more  marked,  the  pulse 
grows  feebler,  the  skin  paler, and  the  mucous  membranes  assume  a  grayish- 
l)lue  color.  The  reflexes  are  likewise  lost.  The  prognosis  in  the  latter 
condition  is  exceedingly  bad.  In  the  milder  degrees  of  birth-asphyxia 
recovery  usually  ensues. 

The  Preventive  Treatment  consists  in  measures  addressed  to  the 
acceleration  of  tedious  labors  and  the  prevention  of  prolonged  pressure 
npon  the  foetal  parts,  especially  the  head.     During  descent  of  the  head 
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malpositions  of  the  cord,  especially  prolapse,  or  winding  tightly  KtmA* 
tlie  neck  J  roust  be  looked  for,  and,  if  possible,  corrected.  One  kA  the 
possible  causes  of  asphyxia  will  be  removed  if  as  soon  b&  the  head  is 
born  it  is  so  turned  that  the  face  shall  uot  lie  in  a  pool  of  blood  tod 
liquor  amnii.  At  the  same  time  the  mouth  aud  fauces  cua  hastily  be 
cleaned  of  miK^us  with  a  moist  rag  drawn  over  the  finger,  or  by  tmm 
of  a  soft  rubber  tube  with  a  riibl^jer  biilb  attached.  In  moderate  A^tm 
of  asphyxia  the  stimulus  of  the  oool  external  air^  and  allowing  a  draclim 
or  two  of  blood  to  escape  by  the  cord,  will  be  sufficient,  8bouIil  \\m 
not  suffice  the  chest  may  be  sprinkled  with  cold  water  to  stimukk  tk 
reflexes,  while  the  infant  is  held  suspended  by  the  feet  for  the  purpose  of 
allowing  mucus  to  gravitate  from  the  air*pasvsages.  The  child  inayl>e 
plunged  alternately  into  hot  and  cold  water.  The  hot  water  should  have 
a  temperature  not  exceeding  105^  F.  AVhen  these  external  stimuli  fail  to 
excite  respiratory  movements,  resort  must  be  had  to  artificial  i^espiraUoD. 
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Ilyr4*i  method 'iDftplnA  lion.    (Jew  ktt.j 

The  child's  pharynx  shonkl  first  be  cleared  of  mucus  and  other  liqiiw 
mitterial  that  may  have  been  drawn  into  it  by  premature  efforts  at  reflpi- 
ration.  The  simplest  and  most  effectual  method  of  infiating  the  langi 
is  by  direct  insufiSation — the  raouth-to-mouth  method. 

Direct  IxstrFFLATiox.  The  child  is  placed  upon  its  back  with  iJw 
head  extended  by  means  of  a  small  pillow  or  roll  of  clothlag  placed 
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under  its  neck;  the  moath  is  well  cleansed  and  a  towel  or  handkerchief 
is  spread  over  the  face.  With  one  hand  closing  the  nose,  and  with  the 
other  making  pressure  upon  the  epigastrium^  to  prevent  the  inflation  of 
the  stomach,  the  physician  forces  air  from  his  own  gently  into  the  child's 
mouth  and  inflates  the  lungs.  The  air  is  expelled  by  gentle  pressure 
upon  its  chest,  and  the  process  then  repeatea.  When  properly  per- 
formed, this  method  is  safer  than  passing  a  catheter  or  other  instrument 
into  the  trachea,  as  is  sometimes  practised.  Care  should  be  taken  lest 
injury  be  done  to  the  air-cells  by  too  forcible  expansion. 

Byrd's  Method  is  simple  and  efficient,  and  can  be  conducted  without 
rou^h  handling,  a  matter  of  no  little  importance.  The  child  lies  upon 
its  back  on  the  palmar  surfaces  of  the  operator's  outstretched  hands. 


FlQ.  866. 


SchulUe'B  method  of  artiiici&l  respiration— expiration.    (Jewett.) 

The  operator  by  elevating  the  radial  edges  of  his  hands  doubles  the 
child's  trunk  upon  itself — expiration  (Fig.  363).  Then  by  lowering  the 
radial  well  below  the  level  of  the  ulnar  Imrders  of  the  hands  the  child's 
trunk  is  thrown  into  a  position  of  extreme  extension — inspiration  (Fig. 
364). 

The  Method  of  Schui.tze  is  as  follows :  The  operator  holds  the 
infant  suspended,  face  to  the  front,  his  index-fingers  being  hooked  in 
the  axillse,  the  thumbs  resting  on  the  front  of  the  chest  ana  the  fingers 
upon  the  infant's  back.  The  lower  ix)rtion  of  the  child's  body  is 
now  swung  outward,  upward,  and  finally  towanl  the  operator's  face, 
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inverting  the  position.     Care  sliould  \w  taken  tliat  the  trunk  b  niiisll 
strongly  flexed  in  the   Iniubar  region*      In    this    |KJ^ition  tlie  thunij| 
is  compressed — expiraihn  (Fig,  365),     The  child's    lower  e^treiimi« 
are  now  swun^  ontward  awaj   from   the  operutor*s   body  and  down 
ward  till  the  child  hangs  suspended  by  its  axilla?  iti  the  po^itioD  fin 
dej^cribedt     In  this  pcKsition  of  the  ehihl,  hanging  by  its  npj>er  cxtremf-^ 
ties,  the  abdominal  content:!  fall  and  the  diaphragm  sinks — hi^mtmi 


>^  -1/^ 
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8oliiili2<}*B  muttiod— laspiraLif^n.    (JEWEn't^ 


(Figt  366)*     To  assist  tlie  respiratory  movements  the  pressnre  of  i 
opcrator\s   thumb  is  relaxed   tin  ring  inspiration  and   increased  diiriii 
expiration.     This  methcKl  is  not  to  be  reeommentlwl  in  feeble  ehiMrcn. 
Laborde's  Method*  I^borde  recomziieodd  rhythmical  tni€tiotiiiix)ii 
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the  tongue  eight  or  ten  times  a  minute  as  an  effective  method  of  estab- 
lishing i^espimtory  movements*  It  has  the  advantage  that  it  can  be 
airricd  on  wliile  tlie  child  is  kept  in  the  warm  bath,  and  it  does  not 
involve  rough  usage. 


lAbOf^e*B  fwotpa  for  tmctloa  on  the  tongue  of  tUe  new-bons  iti  the  treatment  of  ■ppbrxl*. 
(After  KrBsatoKT-DaaAioiasi  ^ud  Lkp^oe.) 

Other  Measures.  It  mast  be  borne  in  mind  that  it  is  not  enough 
thftt  the  child  begius  to  breathe;  it  must  be  watched  for  some  time  to  see 
that  the  respirations  continue.  It  may  be  advisable  in  some  eases  to 
administer  hypodermieally  ten  to  twenty  drops  of  whiskey  combined 
with  1  minim  of  tincture  of  belladonna  or  pj-^  grain  of  strychnine.  In 
most  cases  it  will  be  necessary  after  resuscitation  to  apply  dry  heat 
by  a  hot-water  bag  or  other  means.  In  asphyxia  |jallida  a  rectal  injec- 
tion of  water  at  a  temperature  of  110*^  F.  is  of  marked  service, 

Atelectafiia,  Closely  allied  to  asphyxia,  and  often  associated  with  it,  is 
a  persistence  of  the  ftjetal  condition  of  the  lungs,  either  of  one  or  both  in 
whole  or  in  pari.  It  is  due  to  failui^  of  the  infant  to  completely  inflate 
the  lungs,  and  may  persist  for  a  considerable  time.  Sometimes  it  results 
in  deaths  even  after  respiration  had  apparently  been  fully  astablished. 

This  is  more  apt  to  involve  the  lower  lobes  than  the  upper  ones.  It 
is  frequently  seen  in  premature  infants  with  feeble  respiration*  The 
cause  mav  also  be  injury  to  the  brain  from  pressure.  The  symptoms 
those  of  deficient  respiratory  action,  such  as  pallor,  f€^*l)le  cry,  and 
ir  ci nulla tion,  with  very  little  e^cpansion  of  the  chest-walls  over  the 
affected  area.  Deep  inspiration  may  be  encouraged  by  artificial  respira- 
tion, and  the  vitality  conserved  by  the  external  application  of  heat  and 
the  judicious  adra in ist ration  of  nourishment  and  stimulants. 

Foetal  Death  must  be  distinguished  from  asphyxia*  In  the  former 
j.the  heart  pulsations  ramnot  be  felt,  and  respirations  and  reflexes  are 
t  In  the  latter  tlic  heart  is  pulsating,  reflexes  are  present,  and 
thett!  may  be  feeble  attempts  at  respiration*  We  should  not  refrain  from 
efforts  at  resuscitation  because  the  heart-sounds  are  absent  or  no  ptdsii- 
tions  can  be  felt  in  the  prfeeoniial  region.  The  distinction  between  a 
dead  born  and  a  stillborn  infant  can  usually  be  made  by  the  rapid  fall  of 
rectal  teuiperature  in  the  former  to  ten  or  fifteen  degrees  below  normal 
and  by  the  widely  dilated  condition  of  the  pupils  in  the  deadborn.  One 
or  two  forcible  inflations  of  the  lungs  bv  the  mouth -to-moutb  method 
will  usually  cause  the  heart  to  pulsate  in  the  stiIll>oruj  while  it  will  have 
no  effect  on  the  dcaiiborn.  If  the  heart  pulsalen  after  this  trial,  a  hypo- 
demiie  injection  of  whiske}',  "iv-x,  and  strychnine,  gr.  j^,  mny  be 
given  and  artificial  respiration  contiuuiid. 
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Diseases  of  the  New-born. 

MaatitiB.  The  mammary  glands  of  the  new-bom  infant  often  secrete 
a  milk-like  substance,  which  appears  bet\vet*D  the  fourth  and  tenth  days 
after  birth*  During  this  time  there  may  be  swelling  of  the  glands, 
which  gradually  abates  with  the  subsidence  of  tlie  socr<?tion  until,  Ui^ually 
by  the  twentieth  day  at  the  latest,  both  secretion  and  swelling  iiavedisiip- 
peared-  In  some  cases,  however,  the  glands  may  remain  engorged  and 
tender,  and  suppuration  ensue.  This  implies  infection,  and  is  exceediDgly 
rare  when  proper  antiseptic  precautions  have  been  observed  during:  and 
after  labor. 

Treatm  est.  When  there  is  simple  swelling  the  parts  may  be  clennFd 
with  i^oap  and  water  and  bathed  with  a  weak  antiseptic  solntinD,  Mm 
of  car^Kjlic  acid  or  bichloride  of  oiercury.  Gentle  supp^jrt  with  aWirb- 
ent  cotton  and  a  bandage  will  also  be  indicated.  If,  in  spite  of  this, 
suppuration  occurs,  there  will  he  rise  of  temperature  and  the  lo«ml  digD& 
of  abscess.  Then  early  incision,  under  pro[)er  antise[)tic  precautious, 
jDoustitutci?  the  treatment. 

UmbiHcal  Hemorrhage.  Hemorrhage  may  take  place  from  the  stiimp 
of  the  con!  shortly  after  birth ^  from  iuseeure  ligation,  from  shrlnkap 
of  the  funis,  or  from  slip|iiug  of  the  ligature.  Lacemtion  of  the  wnl 
between  the  abdomen  ana  the  ligature  may  also  be  responsible  for  hemor- 
rhage. Secondary  hemorrhage^  usually  between  the  fiftli  and  fiftn^uth 
days,  may  occur,  even  though  the  cord  has  been  securely  ljgate<l  aiid 
properly  watched.  The  trouble  may  be  due  to  changes  in  the  walU  d 
the  minute  blood  vessels^  allowing  transudation,  or  to  inijierfect  cHiamili- 
bility  of  the  blood.  In  the  latter  ease  the  hypogastric  artery  ana  tie 
umbilical  artery  and  vein  have  not  been  tightly  oa^luded  by  the  usual 
fibrinous  plug.  The  hemorrhage  is  ac€t>unted  for  by  syphilis,  jaimdiw, 
hiemophilia,  or  by  depraved  health  on  the  part  of  the  parents. 

Treatme:^t,  The  great  majority  of  cases  are  fatal  from  the  impsfi^ 
sibility  of  controlling  the  hemorrhage*  In  the  mihler  ones  a  compnesfi 
of  lint  tightly  applied  \vith  adhesive  strips  may  be  sntlicient*  In  more 
obstinate  cases  the  lint  may  be  saturated  with  a  styptic,  such  as  MoBser* 
solution.  Dr.  J.  L.  Hmith  ret^om mends  tilling  the  umbilicus  with  a  thick 
layer  of  plaster-of-Paris  that  is  supported  by  the  hand  until  it  hardens, 
and  then  secured  by  a  bandage.  In  the  most  obstinate  bleeding  tba 
umbilieus  may  be  tmnsfixed  with  two  needles  placed  at  right  UDgles,  and 
a  figure-of-eight  ligature  be  placed  tightly  around  them. 

Umbilical  YegBtatioiia,  Fungous  granulations  at  times  apj»ear,  arij^ia^ 
from  the  floor  of  the  umbilical  fossa,  shortly  after  the  falling  of  the  cord. 
They  may  attain  the  size  of  a  pea,  and  they  usually  exude  a  bhnidy  serum, 
which  may  induce  excoriations  in  the  surrounding  skin.  Tlie  grauula- 
tioos  may  gradually  atrophy  after  weeks  or  months  of  sluggish  existence. 
The  constant  moistuns  and  discharge  is^  however,  a  sourt^  of  irritatioUf 
and  it  is  best  to  destroy  the  growths.  This  can  be  aoconipHshed  by 
repeated  cauterization  with  the  solid  stick  of  nitrate  of  silver,  or,  better 
still,  by  passing  a  ligature  around  the  base  of  the  mass  and  ampntating 
the  exuberant  granulations  with  scissors,  A  dry  dressing  of  boric  add^ 
^ubnitrate  of  bismuth,  or  iodoform  may  then  be  applied. 

tTmbilical  Hernia.    There  may  be  an  incomplete  closure  of  tbe  umbilical 
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ring  from  defective  development  of  the  abdominal  wall,  with  resulting 
protrusion  of  abdominal  viscera  at  this  point.  Tendency  to  protrusion 
must  be  corrected  at  once  by  the  constant  application  of  a  paa  or  truss. 
If  this  is  not  sufficient,  or  if  the  rupture  increases  rapidly  in  size,  imme- 
diate operative  interference  is  demanded. 

Icterus  Neonatorom.  Icterus  is  a  common  affection  of  the  new-born. 
Two  distinct  varieties  are  recognized,  differing  widely  as  regards  causa- 
tion and  prognosis,  and  known  as  the  mild  and  the  grave  forms. 

Mild  Form.  Two  divergent  theories  have  been  advanced  to  account 
for  this  form.  The  first  considers  the  jaundice  to  be  purely  hseniatic; 
the  second  theory  regards  it  as  hepatic  in  origin.  Bile  is  first  formed  in 
the  liver,  and  then  carried  into  the  circulation,  the  resorption  being  due 
either  to  congestion  or  to  oedema  of  .the  hepatic  tissue.  It  seems  highly 
probable  that  both  these  theories  may  apply  in  different  instances,  and 
doubtless  many  cases  of  icterus  neonatorum  are  to  be  satisfactorily 
explained  only  by  taking  into  consideration  a  morbid  condition  of  both 
the  blood  and  the  liver,  thus  combining  the  haematic  and  hepatic  theories. 

The  intense  congestion  of  the  skin  observed  during  the  first  few  hours 
of  life  often  produces  a  yellowish  coloration  that  cannot  be  considered 

1'aundice.  It  is  of  the  same  nature  as  the  discoloration  of  the  skin  fol- 
owing  an  ordinary  cutaneous  bruise.  The  yellow  tint  is  at  first  seen 
only  on  deep  pressure,  but  as  the  erythema  fades  the  yellowness  increases. 
The  conjunctivae  are  not  colored,  and  the  urine  appears  normal.  This 
yellowness  is  usually  first  noticed  on  the  second  day,  and  may  continue 
a  few  days  or  a  week. 

The  term  ''  true  icterus '*  can  be  applied  only  to  those  cases  in  which 
the  yellow  discoloration  of  the  skin  is  caused  by  a  staining  by  the  bile 

f>igments.  This  more  often  occurs  in  cases  of  prolonged  or  difficult 
abor,  in  children  born  asphyxiated  or  before  term,  and  in  generally 
feeble  infants.  It  is  very  frequently  seen  in  foundling  asylums.  It 
may  appear  as  early  as  a  few  hours  after  birth,  but  usually  is  not  marked 
until  the  second  or  third  day.  In  very  mild  cases  the  yellow  color 
may  appear  only  on  the  face,  chest,  and  back,  the  conjunctivae  being  but 
faintly  tinted  and  the  urine  and  feces  normal  in  appearance.  In  severer 
forms  the  urine  may  be  high-colored  enough  to  stain  the  linen,  and  the 
jaundiced  hue  may  extend  to  the  arms  and  abdomen.  Some  infants  pre- 
sent a  yellowish  discoloration  of  the  whole  body,  with  typical  clay-colored 
stools.  In  most  cases  the  jaundice  has  disappeared  by  the  eighth  or  tenth 
day.  It  may,  however,  persist  for  several  weeks.  In  rare  cases,  after 
having  much  diminished,  it  reappears  with  renewed  intensity.  No 
matter  how  extensive  this  form  of  jaundice  may  be,  it  causes  very  little 
constitutional  disturbance.  The  liver  may  be  slightly  enlarged,  and  occa- 
sionally there  are  symptoms  of  intestinal  catarrh.  A  few  small  doses  of 
calomel  or  mercury  with  chalk  will  be  all  the  medication  required. 

Grave  Form.  This  form  is,  fortunately,  rare,  and  may.  be  produced 
by  several  different  conditions.  Defects  in  the  bile-ducts  will  first  be 
mentioned  as  among  the  commonest  causes.  In  some  cases  all  the  large 
bile-ducts  have  been  absent;  in  others  the  ductus  communis  choledochus 
has  been  narrowed,  obliterated,  or  entirely  absent.  Sometimes  a  fibrous 
cord  has  been  found  in  place  of  the  gall-duct.  The  cystic  duct  has  been 
absent  and  the  gall-bladder  in  a  rudimentary  condition.     Accompany- 
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iDg  an  obliteration  of  the  gall-dacts  cirrhosis  h  iiBimUy  found  iu  ik 
liver,  which  will  be  dig  re  or  less  marked,  acenrditig  tu  the  le»gti)  of 
time  the  infant  survives  The  liver  Is  generally  enlarged,  Jauodioe 
that  ia  due  tu  obstruction  or  obliteratioo  of  the  biliary  passages  mav 
appear  a  few  hour^  after  birth^  and  soon  acquire  a  marked  inteniiity.  fl 
often,  however,  does  not  appear  for  one  or  two  weeks  after  birth.  The 
yellowish  discoloration  of  the  skin  may  vary  from  day  to  day,  at  times 
being  much  more  intense  tlian  others.  The  conjnnctivte  are  yellow.  Tlie 
fecal  discharges^  lose  color  and  have  an  ofiFensivc  odor,  while  the  wrioe 
Btains  the  napkin  a  yellow  or  greeuish-brown.  The  spleen,  as  well  as  tie 
liver,  i3  usually  enlarged,  which  |mrtially  accounts  for  the  increase  in 
size  of  the  abdoraen.  Umbilical  liemorrhage  is  a  grave  and  not  infre- 
quent symptom  in  this  form  of  jaundice-  The  bleeding  is  not  suddea 
and  profuse,  but  begins  as  an  oozing  shortly  afler  the  BeparatloQ  of  tiie 
navel  string.  It  is  apt  to  commence  at  night.  Death  is  always  liastend 
by  this  accident,  and  exhaustion  from  loss  of  blood  is  ad^ed  to  tkt 
indticed  by  Indigestion  and  malassimiktion«  There  majaleo  beaapeehs 
of  general  purpura,  bleeding  taking  place  from  the  nose,  mouth*  or 
stomach.  Infants  may  live  for  several  months  with  impervious  or 
defective  bile-ducts,  though  death  usually  takes  place  earlier^  fpomftil- 
ore  of  nutrition. 

Another  form  of  grave  icterus  neonatorum  is  observed  in  eonu(?diufi 
with  certain  inflammatory  changes  in  the  liver,  usually  taking  the  fonu 
of  an  interstitial  hepatitis,  with  which  may  be  conjoined  inflapimatiuii  of 
the  biliary  canals.  This  lesion  is  apt  to  be  one  of  the  results  of  congeii- 
ital  syphilis,  as  is  likewise  perihepatitis,  which  may  cause  a  complefce 
oblitenition  of  the  biliary  passages.  The  latter  form  of  inflammalion 
often  involves  the  connective  tissue  surrounding  the  common  dcct^  the 
portal  vein,  and  the  hepatic  artery  on  the  under  surface  of  the  liver. 
These  cases,  however,  may  not  always  be  of  syphilitic  origin,  Perhai*? 
the  commonest  manifestation  of  the  grave  form  of  icterus  in  the  nnvlv 
born  is  seen  in  connection  with  septic  poisoning — that  is,  generally  aecam- 
panied  with  phlebitis.    This  will  be  iH^usidered  under  the  liead  of  sep&k 

UmbUicai  Infection.  The  umbilicus  is  the  most  vulncnible  spot  for  ih 
entrance  of  septic  poisons  during  or  shortly  after  birth*  Upon  ligfttioa 
of  the  cord  the  blood  that  remains  in  the  umbilical  veins  forms  Somali 
thnimbi  that  should  gradually  harden,  and  in  time  become  caldiedi 
forming  a  fibrous  c-ord  in  the  same  manner  as  in  the  ductus  arterios'ii? 
and  ductus  venosus.  In  these  latter  structures  the  formation  of  iKmiulu 
is  never  accompanied  with  grave  consequences,  since  their  internal  sitn^i* 
lion  prevent*  the  access  of  infectious  agents.  Pyogenic  organism^  iiow- 
ever,  can  readily  gain  access  to  the  umbilical  vein,  and  give  rife  tti 
umbilical  plilcbitts  and  septiesemia* 

Tliere  is  a  constant  alteration  after  birth  in  the  blood-pressure  ia  tb 
nrabilical  vein,  due  to  the  action  of  the  heart  and  lungs,  by  which  a  sort 
of  tlux  and  reflux  is  produced.     This  favors  infection  of  the  syitfl 
when  the  contents  of  this  vein  become  septic^  ^^ 

This  grave  accident  is  liable  to  occur  when  the  mother  is  in  a  ee|»tic 
condition.  The  poison  may  l>e  produced  by  the  same  agents  that  Imtf 
caused  the  puerperal  fever.  In  these  oises  of  sepsis  there  is  a  piri- 
form or  yellow  softening  of  the  thrombi  that  fill  the  ombiHml  veio* 
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The  softened  matter  consists  of  pus-oorpuscles  and  finely  granular  matter 
containing  micrococci.  This  sets  up  an  inflammation  not  only  in  the 
vessel  itself,  but  also  in  the  surrounding  tissues.  Infective  emboli  may 
be  carried  to  various  parts  of  the  body.  As  the  micrococci  enter  the 
umbilical  vein  from  the  umbilical  fossa,  owiu^  to  the  perviousness  of  this 
vessel,  the  structures  near  at  hand,  especially  the  liver,  bear  the  first  brunt 
of  the  septic  inflammation.  The  latter  organ  is  usually  found  much  dis- 
eased or  degenerated.  There  is  severe  jaundice,  with  constant  elevation 
of  temperature  and  other  symptoms  of  general  septic  infection.  If  the 
infant  lives  long  enough  peritonitis  will  probably  develop,  and  sometimes 
empyema  or  even  meningitis.  In  all  cases  evidence  of  severe  illness 
ana  prostration  are  present  Cutaneous,  mucous,  or  visceral  hemorrhages 
may  supervene  at  any  time.  The  abdomen  is  generally  swollen  and 
tender,  and  dirty-looking  pus  may  be  seen  oozing  from  the  navel;  slight 
pressure  about  the  umbilicus  will  often  cause  pus  to  exude  if  it  is  not 
otherwise  apparent.  The  fecal  discharges  may  be  of  natural  appearance, 
but  the  urine  is  usually  highly  colored.  The  infant  refuses  nourishment^ 
And  there  may  be  vomiting  of  greenish  matter.  Severe  nervous  symp- 
toms, such  as  convulsions  or  coma,  supervene  before  death.  While  the 
umbilicus  is  the  most  common  seat  of  septic  infection,  any  sore  or  abra- 
uon  elsewhere  may  afford  entrance  to  germs.  Erysipelatous  eruptions 
on  the  abdomen,  chest,  or  other  parts,  are  the  most  frequent  manifestar 
tious  of  such  infection. 

Treatment.  The  prophylactic  treatment  of  sepsis  consists  in  the 
careful  antiseptic  management  of  labor  and  proper  attention  and  clean- 
liness in  reference  to  the  navel.  Localized  sepsis  may  be  combated  by 
the  topical  use  of  peroxide  of  hydrogen,  bichloride  of  mercury  solution, 
or  other  strong  antiseptic  agents. 

The  remedial  treatment  of  systemic  infection  consists  in  full  stimula- 
tion and  general  support  and  the  judicious  use  of  external  refrigerant 
measures.    In  the  latter  condition,  however,  treatment  is  generally  futile. 

Ck>iuimctivitis.  Tlie  conjunctival  membrane  in  the  newly  born  is  very 
sensitive,  and  frequently  the  seat  of  inflammation.  A  mild  catarrhal 
inflammation  is  often  seen,  unattended  by  swelling  of  the  lids,  the  inner 
surface  being  reddened  and  covered  with  a  slight  viscous  secretion.  The 
eyes  must  be  kept  cleansed  by  frequent  bathing  or  irrigation  with  a  satu- 
rated solution  of  boric  acid.  A  little  vaseline  may  be  applied  to  the  lids 
to  prevent  retention  of  the  secretion  by  adhesion  of  their  edges. 

Ophthalmia  Neonatonun.  This  form  of  purulent  conjunctivitis  may 
be  due  to  infection  by  the  gonococcus  or  by  various  pyogenic  cocci. 
The  former  is  the  infecting  agent  in  about  36  per  cent,  of  cases.  If 
the  disease  manifests  itself  by  the  second  or  third  day,  the  infection 
probably  took  place  during  birth.  W^lien  there  is  a  delay  of  a  week 
or  more,  however,  the  virus  has  probably  been  conveyed  by  careless 
attendants,  by  soile<l  fingers  or  other  infected  objects.  The  inflammation 
is  of  an  intensely  virulent  type,  involving  both  the  ocular  and  palpebral 
oonjunctivse.  The  sac  is  tilled  with  a  grayish  muco-purulent  secretion, 
and  there  is  intense  chemosis.  The  subconjunctival  connective  tissue 
and  skin  are  much  swollen,  so  that  the  eye  can  only  with  difficulty  be 
opened.  There  are  photophobia,  pain  in  the  eye,  and  rise  of  temperature. 
Unless  the  symptoms  quickly  subside,  the  eye  is  irreparably  damaged 
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by  ulceration  and  partial  destructioo  of  the  coroea.  The  luSiitniavrfrHi 
begins  in  one  eye^  but  soon  attacks*  the  otJier  miles^  it  is  efTet'tivtily  jirr*- 
tected- 

The  Phophylactic  Treatmkst  cotisists  in  eniploying  amiwiirtic 
vaginal  douches  in  the  mrturient  woman  when  there  is  auy  muai- 
purulent  discharge,  and  aropping  two  or  tliree  drops  of  a  2  [>er*^nL 
solution  of  silver  nitrate  into  each  eye  ini mediately  after  birth,  after  the 
method  proposed  by  Cred^. 

Curative  Treatment.  AVhen  the  inflammation  has  actually  bt^im 
the  eye  must  be  kept  as  free  of  pus  as  possible  by  constant  vvashitigg  witt 
a  saturated  solution  of  boric  aeici  The  swelled  and  puffy  lids  sliouH 
have  appHe<l  to  them  every  few  minutes  pledgets  of  sheet  lint  tlmtkve 
been  kept  upon  a  cake  of  ice,  and  the  pus  must  be  removed  every  hour 
or  two-  Constant  cleansing  and  cooling  of  the  surface  will  require  tk 
services  of  a  careful  nurse  night  and  day,  A  2  per  cent,  solution  of 
nitrate  of  silver,  or  of  biobloride  of  niereury  one  or  two  grainis  to  the 
pintj  may  be  iustiiled  betweeo  tlie  lids  every  two  or  three  hours,  aeuoid- 
inp  to  the  severity  of  the  case.  As  this  affection  so  frequently  results  iit 
blindness^  it  is  well^  if  possible,  to  have  the  advice  of  an  oculist.  I*fo- 
targol  in  10  per  cent,  sohition  has  l>een  recently  recommended  as  a  sub- 
stitute for  nitrate  of  silver.  It  has  the  advantage  of  being  less  paiofal, 
and  is  said  to  l>e  equally  efficient. 

Tetanus  Neonatorum*  Although  this  disease  is  distributed  throngli  i 
wide  geographical  area,  it  is  most  apt  to  be  found  in  filthy  surrouti<liDgi^ 
Something  beside  tilth,  however^  is  necessary;  there  must  be  a  spedfifi 
cause.  This  consists  in  the  tetanus  Imeilhis,  of  the  pin-head  and  bristle- 
shaped  form.  It  may  exist  in  straw  or  dust  from  hay,  w^rich  expliiM 
the  fact  that  horses  are  subject  to  tetanus,  and  that  traumatic  tetauii^ii 
often  seen  among  laborers  who  are  employed  about  farms  and  staldesi. 

The  disease  usually  b^ins  during  the  first  ten  days  of  life,  and  tlaMinait 
is  apt  to  be  preceded  by  great  fretfulness.  Disinclination  to  nunse  i;*  soofi 
followed  by  rigidity  of  the  voluntary  muscleSj  usually  starting  in  the 
masseters.  The  rigidity  increases,  reaching  its  maximum  in  fnnu  tw1« 
to  twenty-four  hours.  The  head  is  thrown  back,  and  there  is  a  geMii) 
flexion  of  the  extremities.  One  pecnliaritv  of  the  disease  is  that  while  the 
toes  are  flexed  the  ^mli  toes  are  add  acted.  There  may  be  some  n^hxi- 
tion  at  times,  especially  during  sleap^  but  there  are  constant  e  v  •  •[!% 
provoked  by  any  peripheral  irritation.     Respiration  and  cin  >  ^'^J 

be  extremely  embarrassed,  and  opisthotonus  may  be  present  during  UiihH 
exacerbations,  ^M 

Treatment,  While  the  specific  cause  of  the  disease  may  ^in  entran<« 
at  any  point  of  the  body  when  the  necessary  lesion  exists,  tlie  unil)iiioil 
wound  is  undoubtedly  the  seat  of  infection  in  the  great  majority  of  ttises 
of  tetanus  neonatorum;  hence  the  ntmoet  cleaoliness  must  l*e  ob8*?rv«J 
in  cutting  the  cord  and  in  di'essing  it.  The  scis^sors,  the  ligature^  :i»d 
the  entire  management  of  the  navel^  cord,  stump,  and  the  lunbilical 
wound  must  be  rigidly  aseptic.  The  excess  of  the  gelatinous  nmtter 
should  be  stripjied  from  the  cord,  and  a  dry,  antiseptic  dressing  applied 
Speedy  mummification  of  the  stump  is  the  best  safeguard  a*jtiinst  innrtiVMi 
Special  care  must  be  exercised  in  the  umbilical  dressings  where  the  ilw< H- 
ing  is  easy  of  access  to  stable-yards  containing  horse-manure  or  loo^  eartli* 
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When  the  disease  is  onoe  established  it  is  almost  invariably  fatal.  In 
cases  of  suppuration  at  the  umbilicus,  frequent  cleansing  with  a  solution 
of  mercuric  bichloride  of  suitable  strength  should  be  employed.  With 
reference  to  drugs,  the  two  most  valuable  are  potassium  bromide,  gr.  iv 
every  two  to  four  hours,  and  chloral  hydrate,  gr.  j  every  hour.  Sul- 
phonal,  gr.  iij  every  two  hours,  by  the  rectum,  has  been  recommended. 
While  these  are  administered  the  infant  must  be  giveu  nourishment 
frequently,  and  stimulants  should  be  freely  employed.  The  difficulty  of 
swallowing,  however,  is  a  source  of  embarrassment  in  satisfactorily  car- 
rying out  these  measures.  A  tetanus  antitoxin  is  now  produced  by 
several  manufacturing  chemists,  but  so  far  little  experience  has  been 
reported  in  the  serum  treatment  of  tetanus  neonatorum. 

Tnberciilar  Infection.  Tuberculosis  is  very  rare  in  the  newly  born,  and 
is  not  common  in  the  first  year.  It  has  been  disputed  that  the  foetus 
can  be  infected  by  tubercle  bacilli  in  the  uterus,  but  the  evidence  seems 
to  show  that  such  infection  may  occasionally,  though  rarely,  take  place. 
Acute  miliary  tuberculosis,  however,  may  develop  within  the  first  few 
days  of  life.  In  very  early  life  the  lymph  tracts  and  bones  are  espe- 
cially liable  to  tubercular  infection.  The  prominent  symptoms  are 
irregular  fever,  rapid  wasting,  and  prostration.  Increased  frequency  of 
respiration  and  bronchial  rSles  are  present,  but  the  infants  usually  die 
from  a  general  infiUration  of  all  the  organs  with  fine,  miliary  tubercles 
before  they  have  time  to  localize  sufficiently  in  any  one  organ  to  be 
detected  by  physical  signs. 

Syphilis.  This  disease  may  be  acquired  from  the  father  or  mother,  or 
from  both  parents,  the  poison  being  conveyed  by  the  spermatozoa  of  the 
male  or  the  ovum  of  the  female.  While  it  has  been  denied  by  some 
observers  that  the  father  alone  can  transmit  syphilis,  the  consensus  of 
opinion  is  in  favor  of  the  possibility  of  such  transmission.  Without 
antisyphilitic  treatment  the  spermatozoa  can  usually  convey  the  syphilitic 
poison  during  the  first  year  after  primary  infection,  and  there  is  great 
danger  to  the  fcetus  from  syphilitic  contagion  up  to  the  fourth  year. 
The  influence  of  the  mother  upon  the  growth  and  development  of  the 
foetus  contained  within  her  uterus  is  obviously  very  great,  and  when  she 
is  suffering  from  constitutional  syphilis  the  disease  is  transmitted  in  an 
active  stage  to  her  child.  The  degree  of  such  transmission  depends,  as 
noted  above  in  the  case  of  the  father,  upon  the  stage  and  severity  of  the 
disease  and  the  nature  of  the  treatment  employed.  During  periods  of 
latency  the  mother  may  bear  healthy  children,  followed  by  abortions  or 
syphilitic  infants  caust^l  by  renewed  manifestations  of  the  disease.  It 
has  been  considered  that  the  power  of  transmission  is  practically  lost  at 
the  end  of  six  years. 

CoUea'  Law.  In  1837  Colles  wrote  that  *^A  new-born  child  affected 
with  inherited  syphilis,  even  though  it  may  have  the  specific  lesions  in 
the  mouth,  never  causes  infection  of  the  breast  which  it  sucks  if  it  be 
the  mother  who  nurses  it,  although  continuing  caj)able  of  infecting  a 
strange  nurse.''  The  substantial  truth  of  this  dictum  has  not  been 
seriously  questioned,  though  various  explanations  have  been  offered. 

When  the  virus  of  the  disease  is  concentrated,  as  in  cases  where  both 
parents  are  syphilitic,  the  fretus  will  be  attacked  by  the  disease  in  the 
uterus^  aud^  as  a  result,  abortion  will  occur  more  or  less  early  in  the 
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pregnancy*  Ah  the  diBeoae  abates  iu  one  or  btith  parents  the  pregnancies 
wiii  be  longer  in  ilurntlun,  until,  at  last^  appirently  heabhv  infautisffiaj 
be  born.  Id  sorue  cusee  the  infant  will  present  nmrkecf  evulenoeeiuf 
ayphilie  at  birth;  often^  however^  the  onset  k  delayed  until  later,  ami M 
birth  there  may  be  absolutely  no  nianifefetatiou  of  the  diseai^.  The 
earlier  the  disease  Bhosva  itself  after  birtli  the  graver  will  be  the  oatufe 
of  the  attack - 

Very  early  gvpliilis  u  u squally  acconipimied  by  eniadatioUj  erujitious 
of  bullfej  particularly  upon  the  palms  of  the  hands  and  mh%  of  the 
feetj  and  an  extreme  degree  of  coryza,  craeked  and  ulcerated  lip^axici 
evidences  of  vi^nceral  and  bone  disease.  In  the  older  eases  there  maybe 
DO  interference  with  nutrition,  and  |>ossibly  one  or  two  tntieous  patclifi 
may  be  the  only  acti%^e  evidence  of  the  infection, 

TUEATMENT.  The  treatment  may  be  local  or  internaL  Daily  inunc- 
tions of  mercurial  ointment  mixed  with  from  four  to  eight  times  its 
quantity  of  vaseline  or  rose  ointment  are  efficacious.  It  may  be  rubhcJ 
on  the  inside  of  the  thighs  or  in  the  axil  he,  using  a  portion  about  the  %m 
of  a  hickory -nut.  A  more  cleanly  methml  of  local  medication  consists 
in  applying  five  drops  of  a  10  per  cent,  solution  of  oleate  of  mercmr 
three  times  daily,  Jferenry  with  chalk  may  be  internally  iidraiui.st^ml, 
in  doses  of  \  grain  to  1  or  2  grains  twice  daily.  Calomel  hm  a  more 
rapid  action  in  do^es  of  from  ^  to  \  grain  three  times  a  day,  Pawnts 
who  exhibit  evidence  of  syphilis  or  who  have  had  syphilitic  ehildren 
should  be  subjeeted  to  full  s[)ecific  treatment. 

Thrush,  or  Spme.    This  is  a  disease  liable  to  make  its  apjjc^aranee  duriticr 
the  first  or  second  week  after  the  birth  of  an  infant,  especially  when  chm- 
liness  of  the  mouth,  bottle^  or  nipples  is  neglected.     It  is  a  imrasilic  dis* 
easej  characterized  by  the  appt^irance  of  small  white  [matches  or  flakes  on 
the  tongue,  inside  the  cheeks,  or  on  the  palate*     The  jiarasite  whicli 
produces  sprue  is  a  fungus  consisting  of  a  mycelinm  network  resem- 
bling the  moulds  and  sjwres*     These  eport^s  are  to  he  found  in  the  air 
at  all  tiroes,  and  they  grow  in  tlie  month  only  in  a  patlioloi^ical  eonditioD 
of  the  epithelinra,  such  as  catarrhal  inflammation  or  nnck^unline;^.    The 
fungus  belongs  to  the  saex?haroniycete8,  or  sugar-fermenting  oijjjani.^ms.  It 
has  received  the  name  of  mccharom^oes  ulbieans,  and  was  formerly  known 
as  the  oidium  aibleans.     When  examined  with  a  low-piwer  mi<'ni!H.'f>pe, 
the  white  patches  are  found  to  consist  of  small  thread*  and  ^mn\l  oval 
spores.     With  a  higher  power  the  threads  are  shown  to  Ijc  nuideupt*f 
small  rod -like  segments  cK>nnected  together  at  the  ends.     From  tbfsp 
shorter  rods  the  spores  are  developed,     The^'e  spores  when  placfd  ifl 
suitable  conditions  germinate  and  proiluce  the  thread  or  mycelium.    They 
exist  in  the  atmosphere,  and  when  they  are  dejwsited  ujkju  a  mnnm« 
membrane  previously  irritated  or  the  subject  of  catarrh,  they  grow,  pi^ 
ducing  the  patches  above  described.     The  growth  usually  begiii!*  at 
many  isolated  points  iu  the  mouth  and  spreaus  out  into  larger  patches^ 
which  often  coalesce,  forming  a  more  or  less  continuous  memhitJiitv 
Almost  the  whole  of  the  tougnCj  cheeks,  and  haril  palntc  may  kn>nie 
covered  with  this  membrane.     It  may  even  extend  to  ilie  feoft  [>ahilivajrm 
pharynx,  but  rarely  into  the  siomaih  or  intestines. 

Symptoms  anu  DiAaN(*SiS,  The  appearance  of  the  white  patche?  in 
the  mouth  of  the  infant^  firmly  adhering  to  the  membrane,  is  ^nflirientl/ 
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obaracieristic  to  make  the  diagnosis  easy  and  certain.  The  mucous  mem- 
brane of  the  mouth  is  usually  dry.  If  the  patches  be  forcibly  removed, 
the  mucous  membrane  beneath  appears  red,  and  will  frequently  bleed. 
When  these  deposits  appear  upon  the  tonsils  or  soft  palate  they  may  be 
mistaken  for  diphtheritic  exudate,  a  mistake  which  is  hardly  possible 
if  all  the  symptoms  are  taken  into  consideration.  The  disease  is  not 
in  itself  a  dangerous  one,  and  in  many  cases  it  should  be  regarded  only 
as  a  symptom  of  debility  or  inanition. 

Treatment.  Most  important  is  prophylaxis.  Careful  attention  to 
eleanliness  of  the  mouth,  nipples,  bottles,  clothes,  etc.,  will  usually  pre- 
vent the  occurrence  of  sprue.  The  infant's  mouth  should  be  carefully 
cleansed  several  times  a  day  with  some  mild  antiseptic  solution,  as  boric 
acid  or  sodium  salicylate  slightly  sweetened  with  glycerin. 

On  the  first  appearance  of  the  white  specks  or  patches  in  the  mouth 
of  an  infant,  it  should  be  washed  after  each  nursing  with  a  3  per  cent. 
solution  of  hydrogen  dioxide,  sweetened  with  glycerin,  or  a  solution  of 
sodium  benzoate  or  sodium  salicylate,  ten  grains  to  the  ounce.  The 
popular  solution  of  borax  and  honey  is  objectionable,  since  the  honey 
feeds  the  ferment  and  causes  it  to  grow  more  rapidly,  while  the  borax 
is  not  a  sufficiently  active  antiseptic  to  prevent  it. 

The  nnn«e  should  be  cautioned  a^inst  using  harshness  in  washing  the 
mouth,  lest  she  make  it  sore.  No  attempt  must  be  made  forcibly  to 
detach  the  membrane.  If  the  child  is  nursed  at  the  breast,  the  nipples 
should  be  washed  with  one  of  the  above  antiseptic  solutions  after  each 
nursing;  if  artificially  fed,  the  rubber  nipples  must  be  thoroughly  disin- 
fected after  using. 

Indigestion  and  colic  are  frequent  complications  of  sprue.  The  pas- 
sages become  green  and  slimy  and  contain  undigested  curds  and  fats. 
It  is  quite  probable  that  the  swallowed  ferment  leads  to  acid  fermentation 
in  the  stomach  or  intestines,  with  the  production  of  excessive  acidity  of 
the  stools,  and  frequently  the  appearance  of  troublesome  erythema  of  the 
nates.  The  gastro-intestinal  disorder,  as  well  as  the  primary  affection, 
will  need  careful  attention.  With  proper  treatment  the  disease  is  easily 
managed. 

Ck>lic.  This  is  a  common  affection  of  the  new-born  infant.  The  pain 
is  usually  the  result  either  of  flatulence  or  excessive  acidity,  due  to 
indigestion  and  acid  fermentation.  Usually  the  paroxysms  come  on  at 
certain  hours  of  the  day,  with  intervals  of  complete  or  partial  freedom 
from  pain.  It  is  more  prevalent  in  artificially  fed  infants  than  in  those 
nursed  at  the  breast.  Once  established  in  early  infancy  it  usually  con- 
tinues with  more  or  less  severity  for  two  or  three  months.  The  impor- 
tance, therefore,  of  careful  attention  to  the  food  and  the  feeding  of  infants 
during  their  first  week  becomes  self-evident. 

Intestinal  fermentation,  or  decomposition  of  the  food  or  of  the  intes- 
tinal mucus,  with  the  production  of  gas  and  distention  of  the  bowels,  is 
almost  uniformly  present.  This  distention  and  the  irritation  of  the 
mucous  membrane  by  the  products  of  the  fermentation  induce  spasm  of 
the  muscular  fibres  of  the  intestinal  walls,  which  is  the  immediate  cause 
of  the  |)ain. 

The  most  frequent  cause  of  infantile  colic  is  overfeeding  during  the 
first  two  or  three  days  after  birth,  or  feeding  with  improper  foods. 
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When  the  infaat  is  to  be  nursed  by  its  mother,  no  other  food  sbould 
be  given  J  uales8  the  mother's  milk  is  manifestly  delayed  or  abQormirliy 
deficient  If  the  child  is  to  be  artiticially  fcd^  no  other  food  shouU  \w 
allowed  than  that  prescribed  by  the  attending  pliysician.  Milk  mpn, 
however,  diej^olved  in  water,  may  be  given  without  harm,  lo  mm 
QB&en  the  bottle-fed  infant  is  mirsed  upon  the  breast  for  the  first  week, 
unless  deformed  or  sore  nipples  prevent*  In  begiunin|T  the  artifiml 
feeding  of  infants,  nature's  method  should  be  followed  as  nearly  a.^ 
possible*  During  the  first  three  days  small  qnantitieg  only  should  k 
given*  The  table  on  page  287  will  serve  as  a  guide  to  the  quanlit?  and 
f nenuency  of  meals. 

The  cause  is  occasionally  to  be  found  in  some  abnormality  in  the  qutlilv 
of  the  raother's  milk,  the  most  frequent,  during  the  first  and  seeoaii 
weeks  of  lactatiouj  being  the  persistence  of  a  high  percentage  of  proleid?^ 
whicli  we  have  seen  to  be  characteristic  of  colostrum.  In  such  cases  ihe 
infuut's  stools  are  usually  copious,  frequent,  and  thin  in  consistency,  ad 
may  or  may  not  contain  undigested  masses  of  cunK  A  microN^pic 
examination  of  the  milk  will  reveal  the  peculiar  corpuscles  of  colo^tntiu, 
When  the  fat  is  excessive,  the  child  will  usually  vomit  after  nursiogjaftJ 
the  Sstools  will  coutain  excess  of  fat- 

Diagnosis.  It  must  be  remembered  that  crying  is  not  necessarily  iW 
to  colic.  Often  the  cause  is  need  of  food.  The  cry  of  hunger  h  usimlh 
more  coustaut  than  that  of  colic,  which  is  intcrmitteut  and  pan>sy,miml. 
It  is  not  so  vinleut,  tfie  child  rather  fretting  than  crying,  and  is  luiir-id 
by  feeding,  while  the  cry  of  colic  is  usually  raiher  aggnivateu  lliaa 
relieved  by  feeding.  The  pain  may  be  due  to  other  eausfs  tluin  uilic. 
There  is  usually,  however,  little  difficulty  in  distinguishing  betwt»t'a  oJic 
and  other  forms  of  paiu.  The  cry  of  colic  is  usually  intermittent  and 
violent,  the  cliild  drawing  up  its  knees  during  the  jjaruxysms,  tlie  ab- 
dominal muscles  being  at  the  same  time  tense,  and  tlie  abdomen  u.Hnaih 
full  and  ty mixmitic*  Infants  wlio  suffer  with  colic  usually  apj^iear  to  be 
hungry  most  of  the  time,  and,  consequently,  are  often  overfed. 

Treatment*  The  treatment  of  colic  is  both  palliative  and  eurativp. 
It  is  doubtful  if  much  benefit  is  derived  from  canni natives,  sucli  m 
anise,  fennel,  chamomile,  gin,  etc. 

Better  results  are  secured  usually  by  enemata  of  warm  water  or  hf 
irrigations  of  the  colon,  especially  when  the  stools  are  fetid,  A  \mid 
warn  J  water  injected  high  up  by  means  of  a  doulde  soft  rubber  «umli 
may  be  used  as  an  irrigant  twice  daily  with  great  benefit.  An  irijt*i!tioo 
of  three  or  four  ounces  of  warm  water,  with  lialf  an  ounce  of  glytWDt 
rarely  fails  to  excite  |>eristalsis  with  the  expulsion  of  the  gas. 

Friction  applied  to  the  abdonien.  Following  the  course  of  the  ct*lon, 
is  sometimes  useful.  Heat  applied  by  means  of  warmed  dry  daDQeh 
wrapped  about  the  body  or  legs,  or  by  holding  the  bare  feet  near  a  warm 
stove,  is  sometimes  beneficial. 

The  most  useful  of  drug  measures  is  one  grain  of  chloral  hyJrate 
dissolved  in  a  teaspoonful  of  anise- water,  and  given  once  to  three  timts 
daily.  It  checks  fermentation  and  quiets  the  nervous  system  wiibont  tli^ 
turhing  digestion.  Five  to  ten  drojB  of  rhioroform-water  given  rvtnr 
hour  or  two  is  often  efficient  in  relieving  the  pains.  Milk  of  asafcliJi^ 
5j  by  the  mouth,  or  5j  by  the  rectum,  ia  a  valuable  rtmcdy. 
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The  curative  treatment  must  be  addressed  to  the  digestion.  The 
most  common  cause  of  the  affection  in  hand-fed  infants  is  overfeeding. 
Next  to  this  is  feeding  improper  food.  Great  care  is  necessary  in 
adapting  the  food  to  the  needs  and  power  of  digestion  of  the  new-born 
child.  It  is  well  to  bear  in  mind  that  the  most  frequent  cause  of  colic, 
as  r^ards  the  quality  of  food,  is  an  excess  of  sugar  or  casein.  An  ex- 
cessive amount  of  fat  may,  though  rarely,  be  the  cause  of  colic.  The  use 
of  farinaceous  foods  must  be  pronibited.  If  the  passages  are  excessively 
acid  and  the  nates  are  erythematous,  antifermentatives  and  antacids  are 
indicated.  Calomel  in  one-twentieth-grain  doses,  with  one  grain  each  of 
sodium  benzoate  and  chalk,  may  be  given  every  two  hours. 

The  stools  must  be  carefully  examined  for  excessive  acidity,  fatty  acids, 
or  fat,  and  for  undigested  casein,  and  the  food  modified  to  suit  the  indi- 
cations here  given.  White,  yellowish-white,  or  grayish  lumps  in  the 
stools  may  consist  of  fat,  fatty  acids,  or  caisein.  Fat  and  free  fatty  acids 
dissolve  in  ether,  while  casein  does  not. 

The  following  paste  has  been  found  useful  by  the  author  as  an 
antacid  and  antifermentative  laxative  remedy  in  the  treatment  of  colic 
attended  with  constipation : 

Oleiricinl .       .  Sn. 

Magnegii  carbonatis SlJ. 

Sodii  benzoatis Sfli- 

Sacchari  lactis SU- 

Oleianlsi gUv.— M. 

Sig.  Teaspoonful  once  or  twice  a  day. 

Strict  regularity  in  the  Quantity  and  quality  of  food  and  frequent^ 
of  feeding  and  scrupulous  cleanliness  must  be  insisted  upon.  The  tem- 
perature of  the  food  is  also  a  matter  of  importance.  If  the  food  be 
given  too  hot  or  too  cold,  it  may  cause  colic.  Digestive  or  nervous  dis- 
turbances in  the  mother,  which  may  cause  colic  in  the  nursing  infant, 
must  receive  attention. 
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CHAPTER   XXIX. 

IMMEDIATE  REPAIR  OF  VAGINAL  AND  VULVAR  LACERATIONS 
AND  OF  THE  LACERATED  CERVIX. 

nOIEDIATE   REPAIR  OF  VAQINAL  AND  VXTLVAR  LACE- 
RATIONS. 

Without  a  thorough  knowledge  of  the  anatomy  and  physiology  of  the 
structures  concerned,  it  is  impossible  to  arrive  at  a  scientific  method 
of  treating  the  various  injuries  to  which  the  vaginal  outlet  is  subjected. 
It  must  be  remembered  that  the  normal  outlet  of  the  vagina  is  not  a 
gaping  orifice,  but  in  the  virgin,  as  she  stands  erect,  appears  externally 
as  a  mere  slit,  lying  immediately  under  the  vestibule  beneath  the  jKjlvic 
arch.  In  a  woman  who  has  born  children  the  outlet  may  be  slightly 
relaxed  without  producing  any  serious  conseoucuccs,  but  all  marked 
grades  of  relaxation  must  be  regarded  as  pathological.  It  was  formerly 
thought  that  the  wedge  of  tissue  represented  by  the  perineal  body,  like 
the  keystone  of  an  arch,  formed  the  main  support  of  tne  |>elvic  contents. 
As  a  matter  of  fact,  the  perineal  bo<ly  in  itself  has  very  little  t4)  do 
with  keeping  the  organs  in  jK)sition.  Again,  it  has  l>een  recently 
demonstrated  that  the  levator  ani  muscle  can  hardly  possess  the  func- 
tions assigned  to  it  in  this  connection,  but  that  the  all-important  struct- 
ures are  the  fascial  sheets  of  the  jwlvic  floor. 

On  inspection  it  will  be  noticed  that  both  the  vaginal  outlet  and  the 
anus  are  situated  well  forward,  the  former  being  under  the  pubic  arch. 
The  index  fing<?r,  when  introduced  into  the  vagina,  will  feel  the  pubic 
arch  above  and  to  the  si<Ies,  while  as  it  is  pjissed  l>ackward  it  impinges 
u|K)n  a  resilient  band  of  tissue  stn?tching  across  the  floor  of  the  pelvic 
outlet  from  one  pubic  ramus  t^)  the  other.  By  making  continiiea  firm 
prt\ssure  upon  the  posterior  wall  of  the  vagina  a  marked  relaxation  of 
this  band  is  prcHluced,  together  with  a  definite  des(»ont  of  the  pelvic  floor, 
which  recovers  its  form(»r  position  as  soon  as  the  pressure  is  remove<l. 

The  rec<»nt  work  of  Browning  has  shown  that  the  levator  ani  muscle, 
from  its  insertion  into  the  perineal  body,  the  external  sphincter  ani, 
the  postrectal  raphe  and  the  coccyx,  pulls  for\vard  and  u])ward  the 
post-vaginal  structures  of  the  jwlvic  floor.  But  the  same  author  has 
shown  that  in  a  ease  examint»d  by  him  shortly  after  the  expulsion  of 
an  eight  months'  fcetus  there  was  no  evidence  of  stretching  of  the  fibres 
of  this  muscle.  Agtiin,  he  argues  that  it  is  unphysiologic  for  a  muscle 
to  furnish  a  continuous  sui)port.      The  recto-vesical  fascia  lies  above 

(W9) 
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tho  levator  ani  and  sends  processes?  to  the  bladder,  vagina^  and  r^vUm. 
Browning  denies  that  thh^  latter  structure  is  merely  a  |iiirt  of  the-liMli 
of  the  miiaele,  and  is  of  the  opinion  that,  when  in  tact  ^  it  is  sufficient  hj 

Ffii.  mn. 
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r>iflsootion  of  p«lvU«  ft-om  hIkivb*,    (Savaue.) 
B.  ftAcmm.   U.  uretbm    t\  vftsrinA*    d,  reelum.   «.  levator  *Ui*  /.  coceygijii*.    <j;  otitoimtof  Inton* 

itself  to  afford  all  the  snppnrt  required  to  hold  np  the  peUie  contf^iits, 
Tlie  rLHL* to- vesical  tTiseia  eonnsts  of  t lie  two  layers  of  the  triangular  lijz*" 
mt'jit,  tlie  sujierfieial  fascia  and  tlie  isrhioperineal  fascia.  Of  the?e,  tfe 
hif^t  named  is  the  most  important  in  su|»i>orting  the  fwdvic  ctmUnt^* 
A  p(*rini'al  tear  that  iiermits  gjipiog  ahvuys  involve^  ihix*  sheets.  Wlrn 
the  ischio-rt^etai  ligament  is  torn,  the  pelvic  floor  sjigs,  Bnt  nltliou^h  it 
h>  po?i8ibIe  that  the  fwirt  playe*!  by  the  levator  niiiscle  in  f^njjjmitiiiiff 
the  pelvic  contenti^  may  have  heretofore  been  exnggemted,  it  i?  eviti^nt 
that  J  when  it  is  torn,  \\^  restonition  as  nearly  as  possible  ml  /iiio/rtifli 
will  ahvays  be  of  the  highest  importance  to  the  j>«it»eut,  and  the  tMiiidi- 
tion  of  this  nnisele  shoidd  always  be  taken  into  considemtion  in  the 
treatment  of  perineal  laeeration, 

Glidracter  of  the  Ii^ury.  Injnries  to  the  vaginal  outlet  occur  gent^pallj 
during  partin'itioiK  Consider  for  a  moment  what  happens  when  a  nndrr- 
ate-sized  cliild  eonies  into  the  world.  Through  an  orifice  which  h  n<jr- 
nially  from  2  to  3  cuk,  about  an  tneh^  in  diameter  jMisses  a  childV  hrsid 
which  dilates  the  outlet  until  it  forms  a  ring  33  cm,,  13  inchciij  in  circutd* 
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Terence.     It  is  true  that  this  distention  when  brought  about  gradually 
ind  equably  by  repeated  advance  and  recession  of  the  foetal  head  may 
be  accomplished  without  injury,  but  it  not  infrequently  happens  that 
the  delivery  is  somewhat  precipitate, 
md,  instead  of  gradual  stretching,  we 
liave   rupture   of   muscular   fibres   or 
fascial  attacliments. 

The  outlet,  when  com|wired  with  the 
capacious  vaginal  cavity  within  the 
pelvis,  may  Ij^  likened  to  the  narrow 
vent  of  a  funnel  with  a  wide  mouth. 
It  would  seem  surprising  that  so  com- 
pamtively  small  a  passage  is  not  more 
frequently  injured  during  the  birth  of 
the  head  and  shoulders  of  a  child  of 
ordinary  size. 

Injuries  of  the  vaginal  outlet  due  to 
parturition  may  be  divided  into  three 


1.  External  or  superficial  tears.  »     *        .     ^  ^ 

^     y  ,  I  •       1  1  1  Levator  ani  and  coccygeus,  seen  fk-om 

2.  Internal    or   combmed    external      without,  alter  removal  of  pan  of  hip  bone 

ind    internal   incomplete   tears.  and  clearing  out  of  ischiorectal  fossa. 

3.  Complete  tears.  (Luschka.) 

1.  The  superficial  external  tear  be-       "  Fibres  of  levator  am  on  vagina.  6. 

,.,       .  ..  1        ,        II       ,  Anus,  with  sphincter. 

gins  at  the  introitus  and  extends  back- 
ward, involving  the  superficial  portion  of  the  wedge  of  lax  tissue  behind 
it.  The  rupture  may  extend  inward  beyond  the  hymen  to  the  side  of 
the  |>osterior  vaginal  column,  which  normally  lies  in  close  proximity  to 
the  vaginal  outlet,  but  which  during  parturition,  when  the  tissues  are 
put  upon  the  stretch,  is  found  much  further  back. 

So  long  as  a  tear  does  not  in  any  wayaftoct  the  supporting  structures 
the  injury  done  to  the  outlet  is  relatively  unimportant.  A  few  super- 
ficial stitches  are  necessary  in  order  that  suppuration,  gninulation,  and 
the  formation  of  sensitive  scar-tissue  may  be  avoided.  (Fig.  370.)  Rup- 
ture of  the  fourchette  is  the  rule,  even  in  normal  labors,  and  need  not 
l)e  repjiired  ;  but  when  the  tear  has  a  base  of  2-3  cm.,  |— 1^  inch, 
sutures  are  necessary.  The  iwitient  should  be  placed  with  her  body  across 
the  l)e<l,  the  buttm-ks  being  made  to  overhang  the  side ;  the  legs  are 
flexeil  uj)on  the  thighs,  and  the  thighs  in  turn  uj)on  the  abdomen,  the 
iK)siti(m  being  maintained  by  assistants  or  by  m(»ans  of  a  leg-holder. 
The  labia  having  b<»en  dniwn  apart,  the  raw  surfaces  can  be  made  out 
as  two  triangular  an^s  st^pa rated  at  their  apices,  which  are  formed  by 
the  divided  fourchette,  and  united  at  a  common  base. 

The  instruments  required  are  (1)  a  needle-holder,  (2)  a  small  curved 
needle,  (3)  a  few  silk  or  catgut  sutures  22  cm.  (8  inches)  in  length. 

The  lips  of  the  tear  being  held  apart  by  the  index  and  second  fingers 
of  the  left  hand,  the  needle  is  intro<luced  near  the  upi)er  angle  of  the 
tear  about  half  a  centimeter,  ^  inch,  from  the  margin.  After  having 
been  brought  out  in  the  bottom  of  the  tear,  it  is  re-entered  near  this  point, 
and  emerges  on  the  skin  surface  on  the  opposite  side  at  a  point  corre- 
sponding to  that  of  its  first  entrance.     Tiie  next  suture  having  been 
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pafised  nciircr  tlit*  lower  nngh  of  the  tear,  Iwth  fire  tied,  and  the  wmmrl 
IS  almost  completely  closed*  Two  or  three  suptTficial  sutures  may  lie 
retjuired  to  complete  the  approximation.  During 
coivvalescence  care  should  be  taken  not  to  To.ikc 
pressure  upon  the  approximated  siirfoees  wirh  tlu' 
finger  or  with  the  nu^le  oi'  the  syringe,  shrmld  a 
douelie  neeil  to  be  given.  The  i^titehcs  may  he  n*- 
nioved  about  the  eighth  day.  To  do  t hi ^  thfljiit- 
tx)ck&?  and  Isibia  are  s^epirated  with  the  fingt^ri!  and 
thumb^  and  the  surface  of  the  wound  igi  eleajis^tl  W 
means  of  pledgets  c»f  eottcm  saturated  ^^ith  bi^rieaowl 
solution  ;  cacii  suture^  bein^  ea light  in  the  tlifK-^ing- 
forceps,  is  gently  pulled  iVirwurd  until  the  k^pis 
i'X posed,  so  that  it  can  be  eut  close  lo  the  Miriam 
Tlie  suture  is  withdrawn  by  making  traction  upon 
the  end  containing  the  knot,  so  that  the  smooth  ]M>r* 
tiou  is  drawn  through  the  tissues. 

2.  Combined  Internal  and  External  Tear.  1b  tlie 
second  form  rtf  lacrnUiuu  lb*-  injury  unstained  duriug 
labor  may  api>ear  as  a  gutter-shaped  tear,  whieli  u 
generally  iu  the  median  line  on  the  skin  &urfact%biit 
within  the  vagina  involves  either  one  or  botli  ttf  the 
lateral  sulci  of  the  vagina*  The  laceration  may  \m 
in  length  from  2.5  to  5  cm.,  1  to  2  inches,  or  may  J>c  <  ven  hmger.  It 
may  be  caused  by  pressure  of  the  head  or  of  the  shoulder^  die 


\ 


etipcrHelal  tear  ax- 
poa«d  by  Bng^fi  parting 
1al>ta  minora. 


c:^j 


Fid.  371. 


&tq>ecfl«{al  combing  iutefnal  nun  i  ^dcrunl  l«L*af,  ahoiflng  porllaii  of  tear  in  vm^nt  Lhit  oirj 

eM'ftfw  iioUc€. 

in  its  descent  producing  a  tear  iiiside  the  vagina  wliicb  may  be  fur 
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enlarged  by  the  shoulder  of  the  foetus  as  it  forces  its  way  down  between 
the  levator  fibres  and  their  rectal  attachments  on  one  or  both  sides.  In 
addition  we  generally  have  a  super-  yj^  3^ 

ficial  rupture  of  the  fourchette.  It 
not  infrequently  happens  that  this 
latter  portion  of  the  tear  is  the  only 
one  attended  to,  and  that  the  most 
important  part,  being  concealed  with- 
in the  vagina,  escapes  notice.  (Fig. 
371.)  It  is,  however,  the  main  in- 
jury to  the  supports  of  the  vaginal 
outlet  which  should  more  especially 
be  sought  out  and  remedied.  Imme- 
diate repair  should  be  instituted. 
(Fig.  372.) 

Method  of  Operating.  The 
meth(Kl  of  operating  for  the  closure 
of  recent  internal  tears  is  somewhat 
as  follows  :  The  patient  should  be 
placed  in  the  position  just  mentioned 
when  describing  the  suturing  of  a 
superficial  laceration ;  the  perineal 
drainage  cushion  (Fig.  370)  should 
be  placed  under  the  buttocks,  with  the  apron  over  the  edge  of  the  bed 
hanging  into  a  bucket.  In  these  cases  it  is  generally  better  to  give  an 
anesthetic,  unless  the  i)atient  is  confident  that  she  can  bear  a  moderate 
amount  of  pain. 

The  following  instruments  should  be  in  readiness  : 

1.  Needle-holder. 
^"'-  ^^'  2.  Small  and    medium-sized  curved 

needles  threaded  with  carriers. 

3.  Six  strands  of  silkworm-gut. 

4.  One  dozen  medium-sized  silk  or 
catgut  sutures. 


Patient  In  lithotomy  position,  on  perineal 
pad.  ready  for  the  immediate  operation. 


Same  as  Fij?.  :W7,  with  internal  sutures 
passed,  ready  to  tie. 


5.  Emmet's  curved  scissors,  and  the 
Sims'  or  Simon's  speculum  or  a  flat 
retractor.  An  Emmet's  needle  is  by 
some  operators  preferred  to  the  usual 
surgical  needle.      (Fig.  374.) 

The  anterior  wall  of"  the  vagina  beiii;r 
held  back  and  the  labia  separated  by  the 
fingers  of  the  left  hand  ( Fig.  370),  or  by 
means  of  a  speculum  or  retractor  in  the  hands  of  an  assistant,  and  the 
up|K»r  angles  of  the  wound  having  been  thus  ex|)()sed,  the  first  suture  is 
{)iissed  just  below  the  upper  angle  of  the  tear,  and  the  next  about  a  centi- 
meter below  this,  and  so  on  down  to  the  other  extremity.  The  needle 
should  Ix^  intHHlueed  5  mm.  or  more  from  the  margin  of  the  wound, 
since  otherwise,  if  there  is  much  contusion  of  the  parts,  the  suture  may 
cut  through  the  weakened  tissues.  Th<'  <lin'etion  in  which  the  sutures 
are  j>assed  is  a  matter  of  some  importance.  The  needle  should  be  car- 
ried through  the  tissues  in  a  direction  toward  the  operator,  and  brought 
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out  at  tlie  centre  of  the  teur ;  it  is  then  re-entered  and  carried  tipwaid 
in  u  direction  away  from  the  operator  to  tbe  point  of  exit,  wliieh  should 


Fuj.  371 


£iam?t*ff  needle  for  BUturlair  Uw  peh ic  IUM»r. 


exirrespond  witli  that  of  entrance.     In  this  waj  the  approsiniation  i*ill 
be  much  better  than  if  the  sutures  are  passed  in  a  plane  at  right  aDgk^ 


Fig.  376. 


Needle  bolder. 


to  the  Burfaec.  The  part  (if  the  suture  seen  in  the  floor  of  the  woiid 
lie>5  1  or  2  cm,  nearer  the  periiK*al  angle  of  the  wound  than  the  laterai 
points  of  entmnce  and  exit.     (Figs.  373^  377 ,  378 j  370.)     InimeJiat-  Iv 


Fto.  Z7Ck 


Keifdle  farmed  wiih  n  e Airier. 

a  Bnture  l»as  been   introduced,  it  should  be  tied;  or  the  ends  ntayl 
ckmjied  till  all  have  been  laid. 

Near  the  vaginal  outlet^  the  1i^i?ues  l)eiiig  the  least  Tieldiii|?  just 
where  the  sutures  enter  tlic  latcMid  walK  tlie  part  c^f  the  f^utiire  Ivm^rin 
the  hottfim  of  the  woiuid  i^  pulled  npwsrnl.  Tliis  i^  what  wc  uuiin  l»?f 
a  ^'liftiiif^  f^utnrcr'  for  it,  hilkworm-mit  i^oftencd  iu  sterili/tHi  wnl^r  ^^ 
the  best  matcriid,  being  uion-  i?ln^tie  iiitd  i^niiwtlier  than  either  fWkt^T 
i*ilver  win^,  and  less  jKiinfid  than  the  hitter.  On  account  of  it*?  rbiiitirity 
it  forms  a  symmetrieal  loop  in  the  tissue,  so  that  when  the  vinh  aff 
brought  together  tlic  const riction,  which  h  often  produced  by  du-^  (?liarp 
angular  hjop  made  by  silver  wire,  is  avoided,  8ilkworin-gut^  owiDgto 
its  .smoothness  and  uon-abi?orbent  quality,  i.s  not  irritating,  and  mUi^"^ 
of  this  material  may  lie  left  with  safety  in  tlie  vagina  for  s^i^veral  mvLs 

To  iu.sure  ftucee:^;!  in  this  operation  wc  must  bring  aUiut  the  appmi^ 
aiation  of  the  iA)Tti  structures  within  tlie  vagina^  and  not  iinly  thoj^e  i 
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the  skin  surface.  Two  or  three  sutures  introduced  as  described,  with 
the  belly  of  the  sutures  below  the  line  of  entrance  and  exit,  will  lift  up 
\  large  tear,  and  approximate  extensive  raw  surfaces  and  bring  the 
born  edges  of  the  favscia  together  in  a  most  satisfactory  manner.  One  or 
two  superficial  or  half-deep  sutures  of  fine  silk  on  the  skin  surface  will 
then  complete  the  approximation.  If,  instead  of  adopting  the  method 
just  outlined,  all  the  sutures  be  passed  from  the  skin  surface  in  what 


Fk;.,877. 


Fig.  378. 


Internal  stitches  in  position. 


Intornal  stitches  tied. 


would  at  first  sight  app(»ar  to  be  the  natural  curve  beneath  the  lacerated 
tissue,  it  is  only  too  probable  that  the  really  important  part  of  the  tear 
— viz.,  that  within  the  vapna — will  be  left  ununited.  In  this  way  a 
pock(»t  is  formed  in  the  vaginal  wall,  in  which  secretions  may  collect,  so 
that  any  attempt  at  union  will  be  fnistnite<l,  and  a  troublesome  jwrineo- 
vaginal  fistula  may  even  occur.  In  any  case,  although  there  may  be 
S^ood  external  union  and  the  skin  perineum  be  perfect,  a  relaxed  outlet 
will  surely  ho  left. 

After-treatment.  After  the  patient  has  Ikmmi  i)nt  to  bed  it  will 
seldom  be  necessary  to  bind  her  legs  together  or  make  her  kei^p  strictly 
in  the  dorsal  position.  She  may  be  allowed  to  turn  slowly  in  bed,  or 
even  to  elevate  the  knees,  [irovided  only  that  she  keeps  them  together. 

Catheterization  may  be  necessary  at  intervals  for  the?  first  day  or  two, 
on  account  of  ischuria  or  retention,  but  the  i)atient  should  always  be 
encouraged  to  pass  her  urine  voluntarily  if  possibh?.  The  bowels  should 
be  moved,  after  twenty-four  hours,  with  citrate  of  magnesium  or  liochelle 
salt  given  by  the  mouth.    If  there  be  straining  at  stool,  the  index  finger 
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should  be  anointed  and  introduced  into  the  rectum  for  the  purpoti  of 
removing  any  scybalous  masses  that  may  be  present*     After  the  uim 


¥m.  ^t9. 


Intemsl  itllebei  tl«d :  «xt«mtl  itlt^^bet  In  position. 


Fio.  3iO. 
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lias  been  passed  the  labia  should  be  sejmrated  and  2  grams  (^)  of  iodo- 
form and  boric  acid  powder  (1 :  7)  may  bi 
du.sted  upon  the  wound.  A  pad  of  ab^>rl)ettt 
cotton  m  then  applied,  and  held  in  pbwljyt 
T'bandage.  The  ??utnrcs  may  be  renJoviMl  ia 
from  eight  to  ten  ilayj?  atler  the  ojK?nitmih  TIi« 
patient  slionid  be  kept  in  bed  from  twefve  to 
fourteen  days,  and  shouhl  not  be  atlnweil  to 
exert  liertself  much  for  four  or  five  weeks. 

3,  Complete  Tear.  The  third  Ibrni  of  fr- 
ee nt  tear  in \  (living  the  rectum  .startii  at  the 
foiirchette  and  esctiMuIs  hark  m  the  aieJiafl 
line  of  the  |>erincum  through  the  »phiiH?l«r 
ani,  and  to  a  variable  extent  involves  ill* 
reeto-vaj*inal  septum.  (Figs,  380,  3S1J  It 
muht  be  iV'nionibi'iT<l  that  the  external  t€ir 
occurs  in  die  mciliau  line,  while  ihr  iuttnml 
rupture  iH  always  lati^mK  utccurriug  oa  one 
or  both  gide^.  Tlie  fuoction  of  the  cxUTrml 
liphineter  muscle,  when  its  fibrcj^i  liuvt*  Wa 
torn  through,  is  toet>  and  as*  a  result  we  may  have  incf>ntini'rice*  of  fo^ 
anil  flatus.    Yet  such  patient>^  will  often  put  off  nn  operation  for  mtwjtiji 


Uiiglttfll  section  of  pOHturior  vs^l- 
tiAl  wnli,  perl  lieu  tu,  mid  pcirtum* 
The  dreo  embraced  by  on  rep- 
resents mt  outside,  nuirv  or  lens 
nttiwrjii'Jnl  tear.  The  iiff  a  Nbsivi« 
IN  represoDtfi  a  tQAT  niurc  on  tbi^ 
lu»iik'  of  Oie  vA^niL.  nttd  ihv  Attia 
iHiUlde  of  ^t  inrltidt't^  tlit?  wlirilc 
Kit  ill  perineum  iiud  Dphincter  nnL 
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aryearsj  until  their  condition  h  iiiil>carablL\    An  immediate  operation  is 

advisable  in  tbese  cases,  Bince,  if  it  is  successful,  the  patient  will  be 
spareil  ninch  ilisconifort  ami  misery.  She  f^aves  time  and  tbc  greater 
annoyance  and  stifterin^  incident  to  a  t^ccondary  oj)enition.  Again, 
ioi mediately  after  labor  there  is  less  teiK^ion  of  the  torn  structures, 
owing  to  loss  of  raiii^ele-toiie, 

Methoi>  ok  OPEnATiNG,  The  woman  should  be  plaeed  in  the  lithot- 
omy pojfitioQf  as  described  above.  The  comjylex  tear  is  first  reduced  to  a 
.simple  oDe,  by  closiii|j  the  rent  in  the  bowel,  wliieh  is  a  very  im))ortunt 
piii.rt  of  the  injury.  (Kig.  382.)  Beginning  at  the  apex  of  the  tear,  a 
a^Tief*  of  interrupted  catgut  or  silk  sutures  i^i  inserted.  Buried  catgut 
sutures  may  advantageously  be  employed  for  tlii;^  purpose.     The  first 

Fm,  mi. 


.\v. 


Complete  tear*  luvolvtng  the  r^c-to-ra^nAl  9ei>tiim. 

suture  is  introduced  on  the  rectal  side  of  the  rupture,  and  it  fsenetmtcs 

the  tissues  of  the  septum  deeply  enough  (5  mm/)  to  ensure  a  firm 
hold.  One  tnru  of  the  Jir,st  knot  and  two  of  the  second  will  make  it 
hold  securely.  The  rem:tining  sutui'es  are  jtassed  in  a  similar  njanuer 
until  the  rnpturcnl  spliincter  is  reaelied*  it  is  not  unusual  to  ijnd  tijat 
on  one  or  both  skies  the  torn  ends  of  the  s(»iimcter  have  retracted, 
leaving  a  pw^ket.  It  is  of  the  titniost  imjiortanee  that  this  comlition 
be  recti fj I'd ;  the  ends  of  tiie  mnstde  must  be  soujijht  out  carefully  and 
brought  into  accurate  approximation.  A  tenaculum  may  be  employed 
tf>  draw  out  an  end  of  the*  rt^tnieted  inuscde,  wliieh  is  then  secured  by 
means  of  one  or  two  catgut  sutures  passecl  through  it.  The  other  end 
_     having  been  caught,  the  suturt^^  are  parsed  through  it  and  pulled  tight^ 
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short  distance  upward  in  the  median  line,  or  into  one  or  both  sulci  of 
the  vagina.  This  part  of  the  wound  is  closed  by  deep  interrupted  lift- 
ing sutures  in  the  manner  detailed  when  sj>eaking  of  the  second  form 
of  laceration.  (Fig.  .*i83.)  After  these  sutures  have  been  tied,  it  is 
advisable  to  employ  a  few  superficial  silk  sutures  to  complete  the 
approximation.  (Figs.  384,  385.)  To  have  union  throughout,  perfect 
approximation  is  necessary,  and  it  is  essential  that  the  sutures  be  prop- 
erly laid.  In  very  deep  lacerations  it  is  sometimes  advisable  to  use  tiers 
of  sutures,  the  first  suture  consisting  of  a  running  catgut  suture  laid  in 
a  plane  near  the  bottom  of  the  wound,  and  the  next  at  a  slightly  higher 
level.  The  last  tier  may  consist  of  interrupted  silkworm-gut  sutures, 
which  are  tied  on  the  vaginal  surface.  An  oi>eration  such  as  has  been 
described  will  generally  restore  the  relaxed  outlet  almost  to  its  normal 
condition,  if  the  parturient  {)eriod  has  been  pr()j)erly  conducted,  so  that 
puerperal  sepsis  is  prevented.  The  repair  uiay  be  postponed,  and  in 
some  cases  this  has  to  be  done,  but  only  by  an  early  oix^ration  can  the 
parts  be  restored  to  their  primitive  integrity.  All  secoudary  opera- 
tions are  less  efficacious. 

After-treatment.  The  after-treatment  is  to  Ik?  conducted  in  ac- 
cordance with  the  general  princi{)les  laid  down  elsewhere.  The  same 
rules  as  to  the  evacuation  of  the  bladder  and  the  bowels  advised  before 
and  after  other  o[)erati()ns  must  be  carefully  carriwl  out.  Catheters  can 
be  sterilized  by  boiling  for  five  minutes  in  a  1  per  cent,  soda  solution. 
This  procedure,  however,  is  very  deleterious  to  the  ordinary  rubber  or 
gutta-percha  catheter,  and  for  this  reason  glass  cxitheters  are  invalu- 
able. Though  they  are  sometimes  broken  in  the  boiling,  this  is  of 
no  great  moment,  as  they  are  cheap,  and  by  their  use  greater  safety  is 
insured. 

In  ordinary  instances  the  nurse  may  be  allowed  to  give  the  enema, 
but  in  cases  of  complete  laceration  the  physician  should  take  this  duty 
upon  himself.  The  index  finger,  smeared  with  vaseline,  should  be 
gently  introduced  into  the  rectum,  in  order  to  determine  the  exact 
direction  of  the  canal ;  with  this  as  a  guide  the  syringe  is  carefully 
inserted  and  the  injection  is  given  slowly.  This  caution  is  not  super- 
fluous. More  than  onc^  the  point  of  the  syriuge  has  been  thrust  between 
the  stitehes  passed  through  the  j)erineum.  One?  case  is  reported  in  which 
it  wa^  pushed  through  the  coat  of  the  bowel,  and  a  laxative  enema  was 
forced  into  the  i>elvic  cellular  tissue.  The  j)atient  died  from  the  exten- 
sive sloughing  which  followed. 

Straining  during  the  act  of  defaecation  must  be  avoided,  and  hard 
masses  of  fteces  iu  the  rectum  must  Ik*  removed  by  the  finger  of  the 
physician.  In  doing  this,  pressure  should  be  made  towanl  the  sacrum. 
As  a  rule,  a  vaginal  douche  is  unnecessary.  If  the  discharge  is  foul, 
but  the  patient  has  no  fever,  one  consisting  of  a  saturated  solution  of 
boric  acid  or  of  a  2  per  cent,  solution  of  carbolic  acid  may  be  employed, 
and  if  this  procedure  is  followed  by  no  improvement,  the  uterine  cav- 
ity should  be  carefully  explored  and,  if  necessary,  curetted. 

A  pad  of  absorbent  cotton  is  applied  loosely  over  the  vulva  ;  it  is  at 
first  change<l  every  two  or  three  hours,  and  later  three  times  daily. 

All  perineal  cases  must  b(»  k(»pt  in  bed  for  two  weeks;  on  the  eighth 
day  the  external  sutures  are  remove^l.     The  silkworm-gut  sutures  should 


660 


OBSTETRIC  SUEGEET, 


he  pulled  out  bo  tlint  the  wound  t^iirfac4;*s  are  dmwii  together.  riitlifT 
than  apart*  The  iutermil  gutures  can  be  removed  at  Uxq  eod  of  two  or 
three  weeks. 


IMMEDIATE  REPAIR  OF  THE  LACERATED  CERVIX. 

The  primary  operation  for  this  condition  is  only  rarely  indjcatorL  It 
ii4  ini]in?^sihto  for  Inlmr  to  take  place  without  more  or  Ie?^s  i>xtf*n^ut^  nipl- 
ure  of  the  cervicul  tissues,  but  even  in  eases  of  sevt^re  laeenirini),  ii 
lias  generally  been  thought  better,  as  a  rule,  to  remedy  any  defect  kttr, 
rather  than  ad<l  to  the  severe  trials  of  the  woman  at'  the  time  4 
labor  by  injmediatc  ojiemtimK  In  instances  of  pt*rsi>tent  heniiirrbiigt" 
from  the  cireulur  artery,  however,  it  may  be  necessary  Tor  tlw  ^fdv 
of  the  [MUii^nt  to  re[)air  the  lacerated  structures  at  once  in  onler  lu  .*l*>p 
tlie  }>leeding,  and  not  a  few  cases  arc  cpaiteil  in  which  life  ha.^  uppftaiitly 
been  .saved  by  rchsort  to  this  pr(KM:Hlure.  The  most  recent  lileninTre 
upon  the  subject  8how5  an  increasing  tendency  to  undertake  the  imnidi- 
ate  ojjeration  in  less  severe  cases  alsoj  aud  when  we  ct insider  the  laicr 
dangers  of  a  lacerated  cervix  to  the  |Kitit'nt  and  the  luitunil  n'pugD- 
ance  ihatexij^ts  in  many  eases  to  the  "HCcondary  ojHPration,  toj^ether  with 
the  serious  consequences  resulting  from  the  neglected  cervical  injuries 
the  question  arises  whether  it  is  not  better  to  unite  at  once  the  niw 
surfaces  and  thus  effect  two  purposc^s  at  once  :  (1)  the  closing  of  aveniitti 
by  which  infective  material  may  enter,  and  (2)  the  avoidance  of  iHjn- 
ricju.'^  results  which  may  follow  iVom  the  neglect  to  rectify  the  cfrnditiou 
laten  It  is  true  that  the  tumefaction  of  the  ti.nsues  may  make  it  tliffi- 
cult  to  secure  j>ro|K^r  eoa [Station ^  but  with  a  little  care  any  objectioii  lo 
tlie  procedure  on  tliis  score  may  l>e  overcome, 

Mktmod  op  OrEHATiNG.  The  opc^ration  itself  is  comijamtivplv 
simpte.  With  the  |uitient  in  the  lithotomy  position,  the  cervix  h  dinwii 
down  and  luhl  iu  position  by  means  of  a  tejiacubnn  or  a  volselb,  and 
stitehei^  are  of  about  one  inch  a|mrt  from  abo\e  down  wank  A^  care- 
ful approximation  as  possible  should  Ik*  obtained,  a  refiult  which  miiv  be 
promoted,  if  necessary,  by  a  few  su[>erfieial  stitcher.  A  teai=poenfal  <>f 
itKloforni  and  boric  acid  pow<ler  (1  ;  7)  may  be  dusted  over  the  wound 
The  stitches  may  be  removed  about  the  twenty-tirst  day. 


I 


CHAPTER  XXX. 

THE  INDUCTION  OF  ABORTION  AND  OF  PREMATURE  LABOR. 

Definition.  Before  dealing  with  the  various  means  at  our  disposal  for 
the  artificial  emptying  of  the  uterus  before  term,  it  is  necessary  to  dis- 
cuss briefly  the  significance  of  some  of  the  numerous  terms  which  have 
been  applied  to  the  interruption  of  pregnancy.  Zweifel  distinguishes 
two  main  classes  of  cases :  (1^  those  in  which  the  ovum  is  usually  dis- 
charged in  totOy  and  (2)  those  m  which  the  fetus  is  extruded  after  rupt- 
ure of  the  membranes.  Thus,  he  would  apply  the  term  abortion  to 
expulsion  of  the  ovum  before  the  end  of  the  sixteenth  week,  and  that 
of  premature  labor  to  its  expulsion  between  the  beginning  of  the  seven- 
teenth week  and  full  term.  Although  much  can  be  said  from  an 
anatomical  standpoint  in  favor  of  this  classification,  the  fact  remains 
that  when  operative  interference  is  indicated  the  question  whether  we 
are  dealing  with  a  viable  or  a  non-viable  child  is  often  of  predomi- 
nating importance  as  regards  the  selection  of  the  method  to  be  em- 
ployed. For  our  present  purpose,  therefore,  it  will  be  more  convenient 
to  adopt  a  different  division,  and  to  consider  abortion  as  a  delivery  of 
the  fetus  before  it  is  viable — i  c,  before  the  end  of  the  twenty-eighth 
week ;  while  the  discharge  of  the  uterine  contents  between  tnis  time 
and  full  term  will  be  spoken  of  as  premaiare  labor. 

Mention  has  already  been  made  in  another  chapter  of  cases  in  which  the 
exciting  cause  of  abortion  or  of  premature  labor  has  been  beyond  our 
reach  ;  but  a  very  important  class  still  remains,  namely,  those  instances 
in  which  the  physician  himself,  for  good  cause,  finds  it  necessjiry  to 
bring  about  the  premature  discharge  of  the  contents  of  the  pregnant 
uterus. 

The  induction  of  abortion  or  of  premature  labor  in  non-pathological 
conditions  is  rightly  reganled  in  civilized  communities  as  a  moral  and 
civil  crime,  and  one  to  be  ])unishe(l  with  severe  legjil  penalties. 
Although,  therefore,  it  is  generally  agreed  that  medical  science  may  on 
rare  occ^isions  be  above  the  law,  it  is  evident  that  it  must  always  be  the 
first  duty  of  the  physician  to  ])lace  both  his  patient  and  himself  beycmd 
the  imputiition  of  any  intention  to  commit  a  serious  crime.  There 
should  be  no  false  mmlesty  or  concealment  about  the  ojK'ration.  Inten- 
tional secre(^y  may,  unjustly,  be  looked  upon  as  primd  facie  evidence 
of  criminality.  When,  however,  the  mother  is  in  such  physical  con- 
dition that  further  continuance  of  gestation  would  be  perilous  to  her 
life,  it  is  generally  conceded  that  interference  with  pregnancy  is  not 
only  justifiable,  but  a  solemn  duty.  But  so  serious  a  course  should 
never  be  decided  upon  by  one  physician  alone.  To  demonstrate  abso- 
lutely the  absence  of  criminal  iutent  should  be  his  first  thought.  This 
end  may  be  best  accomplished  by  calling  in  consultation  a  colleague, 
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and  not  pn>ccctling  to  c]H:*ratioii  until  the  necessity  for  it  has  be^n  care- 
fully d<?nionstmted,  a  full  ex))bnatioii  of  the  eircuiiiritanc**^  of  the  ca^i- 
has  Iji^eu  made  to  the  members  of  the  family  more  direetly  coneenid, 
and  the  course  to  be  pursue*!  ha.*  met  with  their  full  appro\ial. 

I'he  firgt  jMiint  to  be  eoii^iderL^d  in  deciding  >vl]ether  an  interference 
with  gestation  is  neet^ssarv  is  the  jihysical  and  mental  condition  ^f  tte 
motlier.  Hlmuld  it  i^eenj  to  the  pliysician,  after  airefnl  thoa^dit  :iml 
eousideiiitjon  of  tlie  particular  aise,  that  the  woman's  life  will  y 
seriously  tlircatened  by  allowing  the  pregnancy  to  continue  to  term,  ib 
next  question  to  be  decided  is>  whether  it  may  not  Ik?  iKiSJsihle  to  wail 
until  tliere  will  exist  some  chance  for  saving  the  life  of  the  infants^ 
well  ;  in  other  words,  whether  we  ought  to  Lnng  about  an  aljortiunor 
a  j>reiuature  labor. 

Indications.  Among  the  conditions  in  which  interfereiiGe  with  gesti- 
tion  may  be  jusiitifiable  are  the  following: 

L  Death  of  the  foetus  in  utero, 

2,  Grave  pathohigical  conditions  of  the  viscera,  guch  as  advuiiccd 
eartliac  disease,  plitliisis  wiiich  is  clearly  making  nipid  piT^re>^  i«o 
aceoiint  of  the  pivguant  condition,  kidney  lesions  thivatening  eclampia, 
anti  pcr^i:^teut  and  advanciiigjaundiec.  An  acute  nephritis  k  e^rjccmlly 
dangerous  when  it  (K-eurs  during  pregnancy,  and  experieni^e  has  jJioin 
that  tlie  emptying  of  the  uterus  has  often  cut  short  die  proce*®, 

3»  Jn  the  vomiting  of  pregnancy  wbicli  lias  rcsis^ted  all  othit 
measures,  and  where  the  patient's  strengtli  is  rapidly  failing,  the  inditi^ 
tion  of  abtirtion  may  bt^  neeessaiy  as  a  last  resort,  8till,  it  k  nnU 
right  to  wait  as  long  as  we  tlare,  and  sometimes  to  give  the  ^t(HImd» 
long  intervids  of  entire  rest,  the  strength  of  the  patient  being  parJiallv 
supported  meanwhile  l>y  nutrient  enemata.  The  various  surgind  pft>- 
cedures  which  have  licen  tried  are  very  niiTly  of  any  u:^e  in  tliesc  at^c^ 
Occasionally  applicatiuns  to  tlie  c<:rvix  have  a|ipeared  to  bt*  l>enefiei.it, 
nml  Martin  states  that  dilatatitm  in  liis  hamis  has  been  suci*es^iu] ;  yd 
llunge  lioUls  that  this  method  is  ahsobitely  uti reliable. 

4.  Certain  diseases  of  tlie  bhjwl  and  of  the  nervous  system — f.  ih 
jHTnicions  ana?mia,  Ieneo*-ytluemia,  acnte  melancholia,  acute  matjia,  mi 
iiiHanonatory  affcetifms  of  the  bmin^ — ^apjmrently  depending  uptm  iW 
prt^gnancy  or  increased  hy  it*  In  jieriiicious  ana'iuia  Bischolf  preiVr^  ilif 
intluctiou  i>f  premature  lab.>r,  and  denies  that  ahorticm  is  ucces>an  :  h- 
argues  tliat  aniemia  becomes  dangennis  only  dnring  the  latter  Imlfof 
preguauew 

0.  Where  the  meehanieal  conditions  arc  such  that  tlie  larlli  of  a 
viable  ehihl  l>ccomcs  an  impossiltflily  ;  for  cxam[fcic,  in  cjis(*s?  of  n*tiv* 
flexion  *jf  the  gravid  utenis  with  inctnvemtirtu  lulow  the  sajHTJor  >itR  "^ 
or  an  al>uormally  snirdl  ealihre  of  the  vngitia  such  as  WMuld  prf'trr^t  1 
passage  of  the  child.  Again,  the  presence  of  lifnigu  rn 
tnniors  which  would  efleetually  pivdntle  delivery  of  ji  rf 
thn>ngh  the  natund  i^assages,  and  hernia  of  tlie  ntei 
other  treatment  bring  up  tlie  4 1  nest  ion  of  th^^  ndv-icaKiUtv 
viu\  to  the  pregnancy. 

When  the  nttn'us  is  retroflcxc 
tempts,  even  under  nan*osigij 
proved  inelfcctual*  the  ind 
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these  cases,  however,  it  is  always  the  duty  of  the  attending  physician 
to  weigh  carefully  the  question  how  long  it  may  be  safe  to  delay  empty- 
ing the  uterus ;  and  if  it  be  possible,  without  grave  risk  to  the  mother, 
to  wait  until  there  is  a  chance  of  securing  a  livine  child,  interference 
in  the  later  stages  of  pregnancy  should  be  preferred.  Under  some  cir- 
cumstances in  cases  of  narrowing  of  the  vagina,  where  the  small ness 
of  the  calibre  is  due  to  cicatrices,  lateral  incisions  or  other  operations 
may  be  indicated.  In  cases  of  obstruction,  from  whatever  cause  they 
may  arise,  the  question  of  Csesarean  section  with  its  various  modifica- 
tions should  always  be  taken  into  consideration. 

Methods  of  Inducing  Abortion. 

The  mechanism  of  the  premature  discharge  of  the  contents  of  the 
pregnant  uterus  resembles  in  the  main  that  of  normal  labor.  In  bring- 
ing about  the  expulsion  by  artificial  methods  we  should,  as  far  as  pos- 
ftible,  imitate  nature,  the  essential  element  in  the  operation  being  to 
secure  contractions  of  the  uterus  and  the  consequent  evacuation  of  the 
organ.  The  process  is  really  a  reflex  act,  implying  the  application  of  a 
stimulus  and  a  conveyance  of  it  to  nerve-centers,  from  which  an  impulse 
Is  sent  down  to  the  peripheral  nerves  which  causes  the  uterus  to  contract. 

Such  a  reflex  act  may  be  brought  about  in  various  ways,  and  the  seat 
if  the  original  stimulus  need  not  of  necessity  be  the  uterus  itself.  It 
iias  long  been  known  that  irritation  applied  to  the  breasts,  and  more 
especially  to  the  nipples,  is  often  followed  by  uterine  contractions  of 
greater  or  less  intensity.  This  fact  has  been  taken  advantage  of  by 
Scanzoni,  who  has  foriiiulated  a  method  of  inducing  abortion  by  irrita- 
tion of  the  nipples.  But,  as  might  be  expected,  the  strongest  and  most 
effectual  contractions  can  be  brought  about  by  the  application  of  the 
stimulus  directly  to  the  interior  of  the  uterus. 

Stimuli  may  be  distinguished  as  (1)  chemical,  (2)  mechanical,  (3) 
thermic,  (4)  electrical.  An  accurate  classification  along  these  lines, 
liowever,  presents  great  difficulties,  since  some  stimuli  may  act  in  more 
than  one  way.  For  instance,  drugs  may  have  a  chemical  and  a 
mechanical  effect  and  hot  water  injections  may  act  as  a  mechanical  as 
well  as  a  thermic  stimulus.  For  practical  puqx)ses  stimuli  may  be 
conveniently  discussed  in  three  main  classes:  (1)  Drug  stimuli.  (2) 
Stimuli  applied  to  some  region  other  than  the  interior  of  the  c(?rvical 
janal  or  the  uterine  cavity.  (3)  Stimuli  applied  directly  to  the  interior 
a)  of  the  uterine  cavity  or  (/>)  of  the  cervical  canal. 

1.  J)nt(/s,  Many  drugs  have  been  employed  for  the  purpose. 
Among  the  chief  of  these  so-called  ecbolics  are  ergot,  cotton-root-bark, 
]uinine,  pilocarpine,  the  smut  of  Indian  corn  (ustilago  maidis),  and 
I'arious  essential  oils,  especially  those  of  savine,  rue,  parsley,  tansy, 
md  iKjnnyroyal.  Of  all  these  the  most  eifective  is  undoubtedly  ergot, 
i^'hicn  is  capable  of  bringing  on,  as  well  as  of  strengthening,  uterine 
jontractions.  But  the  coutnictions  excited  by  ergot  have  a  tonic  char- 
icter  in  contradistinction  to  the  normal  clonic  or  recurrent  contractions 
^hich  it  should  be  our  aim  to  secure.  Thus,  even  when  given  in  quite 
arge  doses,  it  often  fails  to  accomplish  fully  t\w  object  in  view,  and 
)perative  interference  may  become  necessary  to  complete  the  evacuation 
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of  the*  utenis.  Of  the  other  drugs  of  thk  ijlaeg,  it  may  be  said  that 
their  action  ia  even  more*  inieertain  thau  that  of  ergot,  and  the  cxlii- 
Intion  of  them  in  doi^s  ^iifHident  to  c^use  abortioji  \h  always  aet'um|>aiuitl 
by  coiipidi^nilile  ri??k  and  even  danger  to  the  life  of  the  patieiu*  Dil  of 
tansy  and  oil  of  rue  are  much  replied  oa  by  the  laily  for  the  production  of 
iibortion,  and  alnios^t  every  day  one  may  read  of  fatal  results  attending; 
their  use.  Oil  of  tansy  in  hirgt^  chjsea  if*  siiid  to  excite  epileptifomi 
convulsions  ;  quite  recently  one  of  ray  coneagues  met  sueh  a  easi  in  biJi 
practice. 

Abortion  has  been  bronght  almnt  by  lY'flex  stlnnihition  of  the 
uterus  through  iTee  purgation*  Msignesinm  sulphate  in  hertJic  iftif^ 
has  not  infrequently  been  used  tor  this  jnirpose*  Its  action,  howDvrr, 
is  quite  uncertaiuj  and  nothing  can  be  Riid  in  favor  of  this  metligd.    h 

Fig,  386. 


J/C, 


Field  of  op^mtton  and  the  nelgliborliiK  imrts  protected  hy  gmwse  dlaphmgtn,  towel  ftivd  tlodtN 

h  probable  that  the  Irritant  purgtitives  have  much  more  eff!M5t,  battl* 
UHC  in  snflicicnt  doses  is  highly  dangerous.  It  is  mort^  ttian  i>ti^*i"l( 
that  oil  of  tansy  and  oil  of  rue  act  in  this  way.  In  brief,  it  m^iy  m 
said  that  the  employment  of  drugs  lor  bringing  aljont  the  evacimtK'ii  of 
the  nterng  should  be  entirely  diseardeth  Their  action  m  nneortain  a^>*^^, 
slow,  and  in  effective  dose^^  their  use  b  always  aceompanitwl  ^^'^ 
danger. 
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2.  SeanzonVs  method^  which  consists  in  massage  or  rubbing  of  the 
nipples,  is  uncertain  in  its  action  and  sometimes  exceedingly  painful  to 
the  patient.     It  is  not  to  be  recommended. 

Tamponade  of  the  vagina  is  very  eflTective  in  some  cases,  and,  as  has 
been  said,  is  often  employed  in  cases  of  inevitable  abortion  to  stop  the 
hemorrhage  and  to  bring  about  dilatation  of  the  cervix  and  contractions 
of  the  uterus.  The  tampons  may  be  made  of  gauze  or  cotton,  or  the 
colpeurynter  more  especially  recommended  by  C.  Braun  may  be  em- 
ployed. The  external  parts  having  been  carefully  disinfected,  the 
vagina  is  first  rendered  as  aseptic  as  possible  by  flushing  with  several 
douches ;  it  is  then  washed  witn  soap  and  water,  a  cotton  sponge  being 
used,  and  afterward  with  a  2  per  cent,  solution  of  creolin,  followed  by 
a  1  :  1000  solution  of  mercuric  chloride.  After  having  been  finally 
irrigated  with  an  abundance  of  normal  salt  solution,  it  is  dried  with 
small  pledgets  of  aseptic  absorbent  cotton.  In  the  further  steps  of  the 
procedure  it  is  advisable  to  employ  a  sterilized  gauze  perineal  apron, 
the  operator  working  through  a  slit  in  it  which  corresponds  to  the 
vulvar  opening.  Two  or  three  tampons  of  sterile  absorbent  cotton,  or 
of  10  per  cent,  iodoformized  or  plain  sterile  gauze,  are  then  introduced 
on  either  side  of  the  cervix,  and  are  held  in  position  for  several  minutes, 
iu(xleratc  pressure  being  employed.  After  this  a  fresh  tampon  is  in- 
troduced, which  is  followed  by  others  until  the  vagina  is  completely 
filled.  (Fig.  386.)  Dry  tampons  stay  in  place  much  better  than 
those  which  have  been  soaked  in  disinfectant  solutions,  and  are  quite  as 
efficient.  In  the  place  of  these  tampons  the  colpeurynter  may  be 
employed.  (Fig.  387.)  The  tampons  or  colpeurynter  should  not  be 
allowed  to  remain  in  position  more  than 
twenty-four  hours.     After  their  removal  a  ^°-  ^^• 

2  per  cent,  solution  of  carbolic  acid  may 
be  employed  as  a  douche.  In  view  of  the 
fact  that  in  susceptible  patients  poisoning 
has  been  sometimes  produced  by  cjirboHc 
acid,  many  authorities  prefer  to  us(»  sterile 
normal  salt  solution.  If  the  first  tam- 
ponade does  not  produce  the  desired  effect, 
a  second  or  even  a  third  may  be  employed.  colpeurynter. 

The  method  is  usually  effective,  but  it  has 

the  disadvantiige  that  it  is  almost  always  slow  and  not  infrequently 
painful. 

KiwiHclCH  method  consists  in  the  injection  of  warm  water  against  the 
cervix.  He  recommends  the  use  of  a  fountain  syringe  and  water  at  a 
temperature  of  about  42.5°  C.  (106°  F.).  The  douche  is  given  two  or 
three  times  daily  for  fifteen  minutes  at  a  time,  the  stream  being  directed 
agjiinst  the  cervix.  Care  must  be  taken  not  to  inject  air  into  the 
cervical  canal.  The  h(»at  of  th<»  water  and  the  force  of  the  stn^ain  are 
important  factors  in  this  method,  which,  although  slow,  is  often  effective. 

Elt'drwitii.  The  use  of  the  jxalvauie  current  has  been  strongly  rec- 
ommended by  some  authors.  The  positive  pole  is  applied  over  the 
sacnil  region  or  over  the  lumbar  vertehrte,  and  the  negative  pole  is 
applied  to  the  exterior  of  the  cervix  in  the  posterior  eul-de-sac.  The 
methixl  has  not,  as  yet,  been  much  employed. 
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Ih  (fi)  A'm^V^  metJtofi  c*Lm*?isit8  in  iiitrothichij^  a  flexible  diistlc 
bougio  Imtwepri  tlit?  wall  oi'  tiie  uterus  and  tbe  Juenilimut'H,  Thf  iHrrxd- 
ure  huj*  hcc'ti  niiKlific?d  in  variou.^  wavi^.  Some  authorities  allow  tlie 
i  n  s  t  n  1 1 11 1'  n  t  to  remain  in  pi  aee  f roni  t  w  e  1  ve  to  t  wen  t  y  -1  i  1 1 1  r  I  hji  i  rs,  \\  li  i  It 
otlicr-s  liold  that  it  sluKihl  be  iiJlriHlueed  and  then  inuneiliutf^y  wiili^ 
drawn,  Bonj^^^ie?^  nrv  preH-ndjle  to  eiitliettnv,  .<inee  in  the  enrploviiJiHt 
nf  the  latter  thei\'  is  dungtn*  id  intrtKluriuj^  air  into  the  uterinr  jinni^eK 
The  instrnnient  must  \k^  suft  and  flexible,  utbenvise  there  ii^  jjn^iit  nA 
of  perlomtin;j:  tbe  amtdntie  j<ie,  or  even  the  uteriiia  wall  iti^Of.  iSkrl 
^(Hindsi  should  not  lie  eiinjloyed.  Strict  ast^peij^  of  the  ex'temal  mM^ 
and  vagina  and  at  tlie  hanck  of  the  oiM?mtor  and  ]m  ast?i&tant.s  i;?  li>  ^ 
observed. 

TUe  procedure  may  be  eaiTied  nut  as  follows:  The  cervix  kiti^' 
thoroughly  exposed,  the  bougie  ii^i  pushed  gently  in  until  the  tip  lk> 
near  the  fundus.  Aft^^r  l>eing  allowed  to  remain  for  t^evenil  raimitt^it 
h  withdrawn,  and  the  vaginal  canal  is  packe<l  with  tam|>oni^;  or  Ac 
boLigie  may  be  left  in  tfttti  arid  the  tamponade  of  gtnixe  be  niade  immiul 
It.  Hht*uld  tiiere  be  much  liemorrluigej  evidenceil  by  blimrl  fltnvjrtjj 
down  along  the  iMiugie^st*  lljat  we  have  rt^asfjn  to  suspet  that  llie  }ilni'< n- 
tal  site  has  been  invaded,  tlie  Inaigte  should  be  withdmwn  and  reiugtrtd 
in  another  direction.  The  henjorrhage  will  then  probably  i-ease  ^m' 
taneously.  If,  however,  it  becomes  alarnung,  a  firm  vaginal  tainpujicii' 
may  be?  made,  or  preferably  a  coljieurynter  may  be  ins^-rted  intn  flu- 
vagina  clo.^e  np  t(*  the  cervix  and  allowed  to  remain  for  some  lidtiTs, 
unless  indications  for  its  removal  shnnld  appear,  Thi?^  metluKl  W  iu»t 
to  be  n^coni mended  during  the  ^Vbi  two  or  three  months,  but  in  the 
later  stages  of  ]>regnaney  it  i^  one  of  the  most  mtisfaetory  wlacfi  we 
poftsesft.  It  usually  aet8  promptly  anfl  effectively.  Tlu*  o[>t*nttinii  in  n 
crude  form  is  often  resorted  to  by  %vomen  in  onler  to  free  ihrniH-lvi^ 
from  the  consequences  of  pregnancy,  iVe<pieutiy  with  rlisastron^^  n- 
suits,  which  are  due  alm(>st  always  to  infection  iol lowing  a  itital  kak 
of  a5Cp>sir?.  It  is  also  in  vogue  amiaig  the  unsavory  clasn  of  men 
women  known  in  eommunitie.s  as  **  abortionist^^." 

llamiiUm'ii  vidliatl  consists   in  the  ciivular  detaelmieut  by  meapp ' 
tlie  finger  of  the  foetal  mend>raiies  ftu'  a  short  distance  aliovc  the  iiitfi 
O.S.     The  employment  of  this  methtKl   presu|*j>oses  a  dilalalioa  *^*'  ilw- 
cervical  canal  so  that  it  is  ("djjalile  id"  admitting  a  finger.     Its  aeiioBf" 
similar  to  that  of  Tanner^s  nietlajd,  but  is  not  so  ccrttiin. 

Tar  uteres  method,  consl'^t**  in  the  insertion  rd*  a  dilatable  rublKT  l^ 
into  the  cervical  canal  and  extending  slightly  above  the  inUTnal 
The  distention  of  this  bag  with  water,  and  the  subsecpieut  sepfinttit«n< 
the  membnines  from  the  deeidiia  for  a  certain  distance  alwiv**  thf  \nH 
nal  oSj  excite  uterine  contracfiims,  with  a  ftMntidi-nt  dilalalion  (if  < 
cervix.  Kxcept  that  in  Tanner's  method  thf*  bag  is  inserlc<l  siiai<'i'*W 
higher  np,  the  procedure  differs  in  no  essential  resjxx*!  from  thai  of  Bwnf 

The  advantages  of  this  method  ccmsist  in  the  piT.^ervation  of  tijf* j* 
of  waters,  and  in  the  ,simidta ner>Ur3  induction  of  uterine  i-ontrHctniT 
and  of  dilatation  of  the  cervix* 

In  rising  any  of  tliese  rubber  bugs  it  is  necessary  that  the  tmU'T\ 
be  ne%v  and  be  well  pi-esLM'ved,  otiierwise  they  m  ill  l»e  very  apt  ti'  ^^P 
ure  when  distended  and  thu»  allow  a  quantity  of  water  to  get  iutt'  tk 
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uterus.     They  should  be  rendered  thoroughly  aseptic,  both  inside  and 
outside,  before  being  employed,  and  the  water  used  for  filling  them 

Fig.  388. 


Barnes'  bag. 


bhould  previously  have  been  boiled,  So  that  if  rupture  takes  place  no 
great   harm   may   be   done.      This   method  usually  acts   quickly  and 


Fig.  389. 


Mclxjan's  bag. 

thoroughly,  and  is  especially  to  be  recommended  in  pregnancies  be- 


FiG.  390. 


Taruier's  utorine  dilator. 

tween  the  third  and  the  end  of  the  sixth  month.     (Fig.^.  388,  389,  390, 
and  391.) 

CohetCa  method  consists  in  the  injection  of  fluids  between  the  mem- 
branes and  the  uterine  wall.  No  special  apparatus  is  necessary,  since 
one  which  will  serve  all  purposes  can  readily  be  improvised.  The 
nozzle  of  the  syringe  or  douche  bag  should  be  from  ^  to  \  inch,  0.31- 
0.62  cm.,  in  diameter,  and  from  6  to  8  inches,  ir)-20  cm.,  in  length. 
It  is  better  to  employ  a  sterilized  piston-syringe,  which  will  admit  of 
the  injection  being  made  more  gradually.  The  nozzle  should  be  intro- 
duced carefully  and  the  fluid  injected  slowly,  so  that  rupture  of  the 
membrane  may  be  avoided.  From  1  to  3  ounces,  30-90  cc,  of  the 
sterile  solution  will  i)robably  be  suflicient.  The  ai)ex  of  the  nozzle 
should  be  passed  about  two  inches,  5  cm.,  up  the  cervix  beyond  the 
external  os.  The  distance  will,  of  couive,  vary  according  to  the  dura- 
tion of  pregnancy  and  consecpient  size  of  the  uterus.     All  air  must  be 


b 


Tinilor'fl  utOfln^  dilaUir  in  $itu :  the  ba^  tii  round  fn  shajte,  btit  ta  coaipr^;«i^d  by  titc  1f^ 

UK^riuc  K'uiikin. 

be  ref seated*     The  method  is  mit  to  lie  reconimeDJed.     Septic  iofceiioi 
has  often  been  obs^erved,  nuieh  more  frequently  tlian  after  cmplovm^nt' 
of  the  majority  of  the  ottier  nietluKls.     Cases  of  tlirombo^iw  niid  pinbo- 
iL<m  have  ako  bet'ii  rojK»rtC'(l,  possibly  due  to  the  injeetion  of  air  into  the 
uterine  sinuses.     The  ad%aMtag€?s  oifei^ed  by  it  are  that  it  ig  not  onlv 
prompt  in  its  action,  but  also  very  certain* 

ScheePs  method f  with  its  modiflcotions,  depends  upon  thedrawiu^flff 
of  til  e  am  n  i  o  t  ic  flu  id ,  thus  can  si  ng  a  in  o  re  o  r  le  ^s  e  x  te  n  si  ve  ^e  pi  ral  li'H 
of  the  membranes  from  the  decidua  and  rendering  the  ovuni  n  Tis^-'S^^H 
bodv%  which  must  naturally  excite  uteri ue  contractions*  The  p>iif^l 
selected  for  penetmtion  or  rupture  of  the  membmne^s  may  l»e  at  ilt^ 
internal  os,  or  higher  up^  so  thsit  a  valvular  ojiening  is  obtained .  h  «^ 
advisable  to  prevent,  as  far  il^  possible^  the  entrance  of  air  iiitii  il»^ 
cavity  of  the  amnion,  since  it  is  impossible  to  say  how  long  it  may  lukf 
before  the  pains  set  in  ami  tlie  process  terminates,  St>nietimeh  IsiIht- 
palus  come  on  in  two  or  three  hotirs,  but  at  other  times  their  app 
a  nee  may  Ik?  delayed  fw  as  many  days.  In  the  latter  ea&e  tit  en; 
danger  tiiat  septic  infection  may  follow  the  admis,*ion  of  air,  Stimj 
is  probably  the  most  certain  of  the  methods  employed  for  the  indiidi'W 
of  labor,  but  it  possesses  several  disadvantages,  not  the  least  of  which  i'* 
that  in  almost  everv  case  its  eniplovmeot  is  followed  hv  a  drv  lab(C'f 
the  membranes  are  punctured  at  the  internal  os.  The  fart  that  l»c 
amniotic  fluid  has  escaped,  and  tlm>;  left  a  solid  mass,  the  fa^tal  IxwJ 


] 


INDUCTION  OF  ABORTION  AND  OF  PREMATURE  LABOR,    669 

and  membranes,  to  be  expelled  by  the  uterus,  renders  the  dilatation  of 
the  cervix  a  slower  and  more  painful  process.  The  contractions  of  the 
uterus  are  to  a  p:reat  extent  ineffective,  the  laws  of  hydrostatics  no 
longer  applying,  since  the  uterus  now  contains  solid  and  not  fluid  con- 
tents. Again,  it  has  been  found  that  not  infrequently  portions  of  the 
membranes  are  left  in  the  uterus.  The  former  of  these  objections  can 
be  overcome  by  adopting  the  modifications  suggested  and  carried  out  by 
Hopkins  and  Meissner.  They  make  the  puncture  some  distance  above 
the  internal  os,  so  that  enough  of  the  amniotic  fluid  drains  away  to 
bring  on  uterine  contractions,  while  sufficient  still  remains  behind  to  be 
of  value  in  dilating  the  cervical  canal  for  the  after-coming  parts  of  the 
ovum.  In  advanced  pregnancy  it  is  best  to  allow  the  water  to  drain 
off  slowly.  Various  kinds  of  instruments,  from  a  simple  pin  or  finger- 
nail to  a  complicated  aspirating-needle,  may  be  made  use  of. 

(6)  Dilatation  of  the  Cervical  Canal.  This  may  be  accomplished 
in  many  ways.  It  may  be  called  for  as  the  introductory  step  in  car- 
rying out  other  methods — c.  ^.,  Hamilton's — where  it  is  necessary 
to  gain  entrance  for  the  finger  to  the  uterine  cavity.  The  cervix  may 
be  dilated,  if  it  is  soft  enough,  by  means  of  the  finger,  by  Barnes'  bag, 
or  by  metal  or  hard-rubber  dilators.  Dilatation  by  means  of  the 
Barnes'  bag  is  effective  and  comparatively  safe  and  speedy.  It  is  more 
applicable  to  the  induction  of  premature  labor  than  of  abortion.  Dig- 
ital dilatation  is  in  early  cases  a  difficult  procedure.  Moderate  dilata- 
tion with  easily  sterilized  metal  or  hard-rubber  dilators  is  generally  to 
be  preferred.     (Fig.  392.)     Though  not  always  effective,  it  succeeds  in 

FlO.  392. 


Hegar's  dilator. 

the  majority  of  cases,  and  has  the  advantage  of  being  one  of  the  safest 
methods  known. 

When  the  patient  presents  herself  in  the  first  two  or  three  months, 
and  the  necessity  for  putting  a  stop  to  the  pregnancy  is  absolute,  the 
swiftest  and  surest  method  in  the  hands  of  a  skilled  ojx^rator  is  by 
means  of  dilating  and  curetting.  The  procedure  resembles  somewhat 
that  pursue<l  in  gyneeologiad  cases.  The  cervix  is  dihited  with  a  steel 
branched  dilator  to  a  half  or  a  full  inch.  The  ovum  is  then  sepiirated, 
if  possible,  with  a  dull  curette,  and  the  whole  is  withdrawn  with  uterine 
dressing-forceps.  The  cavity  is  then  gone  over  carefully  with  a  sharp 
curette.  Frequently  the  ovum  has  to  be  brought  away  jrieeemeal.  The 
whole  oi)eration  can  be  done  in  from  ten  to  twenty  minutes.  It  is 
absolutely  sure,  and  with  proper  precautious  should  never  be  dangerous. 
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Methods  of  Inducmg  Premature  Labor. 

For  this  pur{K>se  it  is  possible  to  use  any  of  the  loethcifU  which  have 

h<ien  i^poken  of  in  dealing  with  the  incliiction  of  abortion,  Btit,  n^  b^ 
alnwly  hvvu  said,  in  this  eonnertion,  a  new  factor  is  encountered,  namrly, 
the  i»<>j^:?il)illty  (>f  ohtaining  a  viable  child,  ^vliile  at  the  same  timf  the 
mother  i^  relieved  of  a  dangerous  encmnhmiice.  "VVheni^as  in  thefuriiKf 
case  tlie  fn?tiis  niay  be  regtinltHl  aii  a  fort^ign  Ijody,  to  l>e  gotten  riclttf 
by  the  means  mo^^t  eundiieive  to  the  welfare  of  tlie  mother,  it  now  ]n^ 
sent.H  itself  a.s  a  living  l)eing,  whose  life  may  be  put  nearly  on  \\  \m 
witli  her  own.  In  clnjosing  methods,  then,  we  are  restrieterl  U\  timsc 
wloeh  Mill  give  the  infant  the  best  chanei'  of  liti*  eonsist<^nt  wttli  the 
safety  of  the  nu*lher.  For  tins  reason  tiutln«ls  such  as  tliai  »»f  Jxliwl, 
which  depend  npun  the  withdmwal  uf  tlie  liqnor  amnii,  are  not  aihi- 
able.  Since  their  nse  entaib  a  **dr\^  labor/'  they  increase  to  soaji' 
extent  the  risks  to  the  child.  It  will  ]M*rhaps  be  more  convenient  t^t 
state,  tirsitj  tlie  priK-ednre  at  piiesent  adopt efl  by  most  t>f  the  preriiiiirnt 
obstetricians  in  this  con n try ^  ami  then  to  h-|)f*ak  briefly  of  the  ad\iint*| 
ages  and  disadvantages  of  the  other  methodr^.  ' 

Operation.  The  et^rvix  is  dilated  gradimlly  to  one  inch  with  n  steel 
hmnched  dilator.  The  niembmncs  are  then  |>eeled  up  fnim  the  |mvt*r 
uterine  segment  with  a  uterine  8onnd  or  with  the  finger,  Thii?  fetep  lia? 
been  recommcnde<i  by  Jewettj  and  in  the  hands  of  a  skilfnl  i'fn  i "  ^ 
it  would  seem  to  facilitate  matters  a  gucnl  dcah  One  or  two  h^  . 
(English  Ko,  10  or  12)  are  then  passed  l}ctWL*t*n  the  uterus  atui  \U 
membranes*  The  proximal  end  of  the  bougie  having  been  cut  tM  am! 
a  stylet  introdueecl,  the  bougie  is  passed  up  as  far  a;*  it  will  p\  ihf 
lower  end,  if  any  remains  outside,  being  seisced  with  a  Keith '?*  hm^ 
and  earned  into  the  nteru:?  bit  by  liit.  The  cervix  is  then  jiaclceLl  witb 
gauze.  Instead  of  the  Iwugies  and  gansceT  oiu'  of  the  bags  reeomnittnlnl 
resj>ecti vely  l»y  Chain}»ctier  de  Riljes,  Mflj*:'an,  ami  BarneFj  Disjy.iH 
used,  LalK>r  is  usually  completed  in  from  tw(^nty-four  to  thim- 
six  hours*  lu  urgent  eases  the  dilatation  may  Ik*  completed  witli  the 
hand^^  or,  after  the  os  internum  is  oid iterated,  by  mcaus  of  water-hap^* 
In  extreme  emergeueici  Duhrsseu's  incisions  nuiy  Ijc  employed  after  th^ 
OS  internum  is  ctiaeed.  But,  eoiM  ni ry  to  the  pnicticc  of  this  author,  tk 
iueisious  should  be  stitured  ininiediatf^y  after  labor. 

AVith  i*t*sjK*ct  to  the  other  uietliCHls,  it  may  be  sjiid   that  the  \i^  ^'f 
drugs  is  most  euipliatically  to  be  condemne<h     8c*ani;oni*s  meth<«l  '^ 
iineertain  and  painfulj  and  jwsscsses  only  historical  intcrceit*     Tiunj«'n- 
ade  of  the  vagina  is  a  fairly  rt^inblc  and  a  safe  methocL     In  pliu^-iiftl 
prievia  the  eol|xMirynter  is  to  \m  ]>referred.     Both  these  and  Ki^vi^^ch'ft*] 
methtxl  are  slow  in  their  aetioi),  but  tliey  otter  the  advantiige  of  pr* 
jserving  the  membranes  uurupturtMJ,     Kniuse-s   method  is  one  of  iht] 
best  which  we  possess, fn ore  €Si.M?eially  if  care  be  taken  nt^t  to  ]nmcttiffJ 
the  membranes.     Hamilton^gi  methtKl  and  Tarnier's  methtMl  are  rc*lifll*l<?if 
and  are  eomjiaratively  easy  to  carry  out.     Cc^ben*s  nieth*Ml  is  etjuailT  ' 
certain  I  but  it  is   not  so  siniplo  u  prtK-edure,  and   is  obJ4H*tiotKibl<*  "*' 
account  of  the  danger  of  the  iiijeetion  of  air  into  the  uterine  sintjw**! 
St*hcers  method  and  its  mmli  Heat  ions  have  the  di?4ad  vantages  attmhii^  j 
to  a  dry  labor,  but  when  the  foetus  i^  dead  and  the  case  ih  not  UT]p«ittlj 
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is  one  of  the  best  at  our  disposal.  It  is  often  slow  in  its  provocation 
of  uterine  contractions,  but  when  these  have  been  once  established 
delivery  as  a  rule  is  speedy.  Although  many  living  and  viable  children 
have  been  born  in  cases  in  which  it  has  been  employed,  when  the 
chances  for  the  child's  life  are  weighed  the  method  must  be  considered 
inferior  to  those  in  which  the  amniotic  membranes  are  left  intact.  The 
employment  of  tents,  apparently  even  under  the  most  aseptic  precau- 
tions, for  dilatation  of  the  cervical  canal  has  often  been  followed  by 
infection.  Tarnier's  procedure  is  better,  and  is  not  difficult  to  carry 
out.  Digital  dilatation  is  comparatively  simple,  and,  although  some- 
times slow,  has  been  effected  in  an  hour  or  two  by  many  ojierators.  In 
general,  therefore,  it  may  be  said  that  in  urgent  cases — e»  //.,  in  eclamp- 
sia— where  it  is  necessary  to  empty  the  uterus  as  quickly  as  i^ssible, 
the  method  first  described,  or  some  modification  of  Tarnicr's  procedure, 
is  to  be  preferred.  In  cases  of  placenta  prgevia  with  severe  hemorrhage 
the  colpeurynter  is  highly  efficacious.  When  the  case  is  less  pressing 
it  is  always  advisable  to  be  content  with  gradual  dilatation,  and  to 
leave  the  bag  of  waters  unruptured  till  later.  All  other  things  being 
equal,  the  method  should  lx»  chosen  in  which  the  individual  operator 
has  the  most  experience.  The  procedure  of  Krause  and  Tarnier  and 
the  employment  of  the  coli)eurynter  are  all  applicable. 

After  the  expulsion  of  the  ovum  in  abortion  or  premature  labor  the 
membranes  and  placenta  should  be  minutely  examined,  and  we  should 
make  sure  that  the  uterus  has  been  completely  emptied.  If  this  has 
been  done,  and  if  all  the  necessary  manipulations  have  been  carried  out 
with  strict  aseptic  precautions,  a  normal  puerperium  may  be  expected. 
The  management  of  such  cases  is  similar  to  that  after  s{)ontaneous 
labor. 

Retained  and  Adherent  Placenta. 

It  occasionally  happens  that  the  birth  of  the  fietus  is  followed  almost 
immediately  by  the  delivery  of  the  placenta.  But,  as  a  rule,  from  ten 
to  thirty  minutes  may  be  devoted  to  the  necessary  care  of  the  mother 
and  child,  while  the  expulsion  of  the  placenta  is  awaiteil.  During  this 
time  the  uterus  should  carefully  be  watched,  the  hand  of  the  nurse  or 
doctor  being  kept  on  the  abdomen  to  control  the  fundus. 

Betained  Placenta.  Not  infrequently  the  uterine  contractions,  to- 
gether with  the  pressure  exerted  by  the  abdominal  muscles,  fail  to 
cause  the  delivery  of  the  placenta,  which  in  such  cases  is  usually  found 
resting  in  the  uterus.  To  such  a  condition  the  term  retained  pfacenta 
is  applied. 

Adherent  Placenta.  More  rarely  the  placenta  is  not  only  rt^taincnl  in 
xiierOy  but  it  remains  fastened  to  the  uterine  wall.  To  this  condition  the 
term  adherent  placenta  is  applied.  Of  necessity,  an  adherent  plac(mta 
must  also  be  a  retained  placental,  but  since  the  converse  is  by  no  means 
true,  for  the  sake  of  simplicity,  in  describing  the  methods  of  dealing  with 
such  cases,  it  is  more  convenient  to  keep  the  two  conditions  distinct. 

Mechanism  of  Placental  Separation.  To  obtain  a  clear  idea  of  the 
subject  it  is  necesstiry  to  understand  the  mechanism  which  brings 
about  the  natural  detachment  of  the  placenta  from  the  uterine  walls. 
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The  chief  fai^tor  is  the  expulsive  force  of  the  uterine  eontraetions.  As 
the  uterus  becomes  ismaller  the  area  of  the  placental  site  i.^  Jesweniiij;^ 
teiKling  to  separate  tlje  i*Iacentu  from  its  attachment.  The  ex[»ol>i*m 
of  the  iihieenta  may  take  plaee  in  either  of  tw<>  ways*  The  fii^t  irw 
contraction*?  of  the  ntenis  after  the  completion  of  the  second  siast*  may 
be  giiflieient  to  loosen  the  ])laeenta  entirely,  and  to  expel  it  folder!  leii^rtlj- 
wise  of  the  uterus  in  a  more  or  lesja  fiii?iforin  sha|M?.  They  may  iiot^ 
however,  detaeli  the  whole  placenta,  lait  only  its  ivntml  portion.  The 
marginal  attachment  may  still  remain,  bloiKl  eolleetin^  in  tlie  cavity 
formed  between  the  central  pHrtion  of  tlic  placenta  and  the  nterint- wall 
The  blood-aeeunnilatiim,  tojrt^ther  with  further  eunt nictions  of  the  ntcrus, 
then  forces  the  placenta  ilown  through  the  ojiening  in  the  mcn1h^nJ|*^, 
so  that  it  emerges  by  its  amniotic  surface  from  the  f>utlet,  dni^^ing  tlw 
membranes  after  it/  In  eitlier  ease,  normally  all  the  placenta,  togt-tbtT 
with  the  membranes  and  the  Bupt»rficial  layer  of  the  decidual  alioatd  be 
exjH^Ued. 

Causes  of  Retention  of  the  Placenta.  The  placenta  mny  \w  retaimtl  ii» 
the  nterusii  by  reason  of  ti'<4)le  contractions,  or,  in  other  wonbj  iWtm 
inertia  uteri.  A  full  Madder,  a  rw^tum  ]»arked  witli  ia^ce^,  or  a  peine 
tnmor  may  act  rcHexly  to  prevent  the  emeient  action  of  thv  expnbive 
forces.  Sinni^inies,  though  wholly  expelled  from  the  uterint- cavity,  it 
may  .still  he  retained  In  ttie  roomy  vaginal  vault. 

Oaiises  of  Adherent  Placenta.  One  of  the  most  frequent  factors  lead- 
ing to  adhesion  of  the  plai'enla  to  the  uterine  wall  is  syphilis,  A  noa- 
?ipecific  placentitis  is  a  very  rare  condititm^  and  when  present  it  may  lead 
ii*  adherent  placenta.  A  chronic  cnd^mietritis  is  S4>metimes  i-e.^jwni^ihle 
for  tliis  eorn|»!ieatiuu. 

Treatment  of  the  Eetained  Placenta*  It  ij^  a  cardinal  rule,  as  a  fw- 
caution  against  infecti*jn,  to  allow  nothing,  whether  finger  or  instrunn^nt, 
to  enter  the  ntenm  or  vagina  after  labox*j  if  possible  to  avoid  it.  The 
risk  to  the  patient,  even  in  these  days  of  asepsi^s  is  greatly  incrcasefl  hr 
manipulations  within  tlie  ]>assages  at  this  |}eriod.  Should  the  cxpul?*ioa 
of  the  placenta  be  delayed  beyond  half  an  hour,  it  i^  well  to  try,  fi n^t, 
tJie  effect  of  emptying  the  bladder.  It  not  infrtniuently  hnpix^ns  tlinh 
although  it  may  have  Ijeen  careiully  empticfl  before,  the  bladuer  beecimc^ 
distended  during  the  pn>gresi?i  of  the  second  outage  of  labor,  and  its  evar* 
nation  may  .succeed  in  evoking  vigorous  uterine  con  tractions  and  tht^ 
prompt  expulsion  of  the  piacentn* 

If  it  be  quite  certain  that  tlie  l>ladder  and  rt*ctum  nvQ  emjjiy.  (*rc(It''& 
niethfid  of  expulsion  should  be  tried.  Tniction  njM>n  the  cord  hmt 
permissible.  When  tlie  placenta  is  not  yet  detached  from  the  NttTOs 
pulling  njKm  the  eord  may  cause  a  jmrtial  spepamtion,  wilh  ahinniii^' 
hemorrliage.  llongh  traction  may  even  result  in  complete  inver>i<'ii 
f»f  the  uterus*  If  the  Uii^e  of  Cred^^*B  method  does  not  prove  smvc^j'fiil 
at  the  first  attemptj  it  maybe  cmi  ployed  repf^atctlly  and  paficatU  a1 
intervals,  but  no  violence  should  be  used.  Well-ilirt-^cted  manipubtion 
accurtling  to  Credo's  method  rarely  fail.^  if  the  tundus  is  itarrie<l  will 
backward  to  bring  the  utern?  nearly  in  line  with  the  vag^iual  axis^at^*! 
the  woman  is  recpiested  to  **  bear  down  "  forcibl}^  during  die  maaipTila- 
tion.  Ab  the  placenta  is  Wing  delivered,  the  membranes  shoaW  I**' 
twisted  gently  into  a  cord  and  the  whole  slowly  withdrawn^     Tlii^  f^^ 
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are  facilitates  their  removal  and  k'luU  to  prevent  leaving  behind 
^meuts  that  may  ilivor  hemorrhage  or  inlectioiK  If  expulsion  be  not 
effected  by  expression  after  a  tliorongh  trial,  it  will  be  necessary  to 
iui^titnte  a  careful  examination,  in  order  that  the  cause  of  the  retention 
may  lie  determined.  Should  the  phieenta  be  found  lying  in  the  upper 
part  of  the  vagina,  it  can  be  withdrawn  gently  by  moans  of  one  or  two 
jin^Ts  pu^ihed  np  past  it  and  tlien  lnjoked  over  its  upper  margin.  The 
extraction  may  be  assisted  by  pressure  irom  above  through  the  abdominal 


MaouilI  extraction  of  pliirnitu  froui  lowf^r  uU'Htil*  s^gmeut.    (AflLiT  FtmsMEST  Dessatqk^ 

and  LiJ'AOE.^ 


Treatment  of  Adherent  Placenta.  WFien  an  examination  Bhows  that 
tlif*  phieeiHa  ntill  remains  in  (Im*  titt^riiieeavity  notvvilhstanflingthe  manip- 
tilation.H  that  have  l»e*'ii  deMnbt^tl,  v\e  may  ii^asonalily  sus|R'et  adherent 
j>hi<"enta,  anc)  should  U\\\i*  >\v\\^  at  one**  for  lirinj^ing  it  away.  In  [^re- 
ami  septic  days  the  expK*ctaut  treatment  nmy  have  been  aUowable  in 
view  of  the  fact  that  the  removal  of  the  adherent  ]>larcnta  was  considered, 
«ind  justly  sr>,  a  dang(*rous  ojK^mtion,  the  mortality  being  from  7  to  % 
per  cent,  of  eases  s(»  tretited.  Tlie  patient  arid  |x^rsistent  vi^v  t^f  C*red^''s 
Viiethod  may  bring  about  the  sepanitiou  and  expulsion  of  a  moderately 
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adiierent  placenta.  Where  this  has  not  sueceeclecl  after  one  or  two  hmf^ 
or  earlier  if  hemorrhage  is  occurring,  we  muttt  proceed  to  extraciim 
Chloroform  or  ether  .should  be  a<lmiDistered  to  light  seooDdan  aD- 
jesthesiaj  and  the  outer  genitals  of  the  woman  and  the  hands  and  arms 
of  the  surgeon  should  be  rendered  a^  nearly  as  possible  sterile*  The 
cord  is  tiiken  in  the  left  hand  and  gentle  traetion  is  made  till  tlie  ?bek 
is  taken  in  ;  the  right  hand  and  forearm  are  inserted  into  the  vagina, 
the  fingers  following  up  the  umbilical  cord  as  a  guide  to  its  insertion. 
The  so-ealled  houiglass  contraction,  formerly  so  m uch  spoken  of  2i&  illte^ 
fering  with  the  manual  extraction  of  the  placenta^  is  canned  by  the 
meeting  of  the  dilate^l  or  easily  dilatable  lower  uterine  segment  with 
the  more  firmly  contracted  and  les8  dilatable  upper  segment  at  the 
retraction-ring.  Should  there  be  trouble  at  first  in  entering  the  uteruii 
either  at  the  ctrrvix  or  at  the  ^ite  of  the  retract  ion- ring,  it  can  penfmlly 
be  overcome  by  the  patient  appliciition  of  gentle  pressure.  The  edge 
of  the  placenta  having  been  found,  the  fingers  are  gradually  worked 
under  it,  and  sweeping  movements  are  made  until  the  adhesions  itre 
broken  up.  The  procetlure  may  sometimes  be  facilitated  by  inn^rting 
two  fingers  held  widely  a|iart  between  the  placental  surface  and  the 
uterine  wall,  and  then  bringing  tliem  together  like  tlie  blades  of  a  pair 
of  scissors.  In  the  meantime  counterpi-esjsure  should  be  made  thn>u|h 
the  abdomiuML  walls  upon  the  fundus,  either  with  the  operator's  Itft 
hand  or  by  an  asaistaut.  It  must  be  insisted  again  that  all  attempts 
at  extraction  by  pulling  on  tlie  cord  be  avoided.  After  all  the  adhe- 
aions  have  been  broken  up,  the  margin  of  the  placenta  is  eart^fuHy 
caught  by  a  finger,  and  the  whole  mass  lying  on  the  pilm  of  thr  hand 
can  be  forced  out  of  the  uterus.  A  careful  examination  of  the  mem- 
branes and  of  the  placenta  should  then  be  made  by  an  a^Bsistant,  te  Until 
if  fmgments  have  been  left  behind.  It  is  better  that,  Ijefoix*  reruuving 
his  hand  from  the  uterus,  the  oj>crator  mnke  sure  that  the  evacuatioii 
has  been  complete.  Should  fragments  still  remain  in  the  uterus  thev 
should  be  at  once  removed  by  the  hand,  which  may  l>e  supplements, 
if  need  be,  by  the  curette.  These  manipulations  should  l>e  follower!  hj 
an  intra-uterine  douche  of  normal  salt  solutioti^  care  being  takea  that 
no  air  is  introduced*  One  or  more  full  doses  of  ergot  are  tisoallr 
adviisable  after  the  evacuation  of  the  uterus  has  been  completed. 


CHAPTER  XXXI. 

THE  FORCEPS. 

The  obstetric  forceps^  is  essentially  a  pair  of  steel  hands  for  grasping 
the  foetal  head  and  extracting '  it  from  the  birth-canal  in  certain  emer- 
gencies in  which  the  natural  powers  are  inadequate. 

The  invention  is  generally  credited  to  Peter  Chamberlen,  an  English 
obstetrician.  It  was  for  many  years  kept  secret  by  the  Chamberlen 
£simiiy.  The  instrument  of  Chamberlen  consisted  of  two  arms  with  the 
blades  shaped  to  fit  the  foetal  head.  The  arms  crossed  each  other, 
articulating  at  the  point  of  intersection. 

In  1723  Jean  Palfyn,  a  professor  of  surgery  at  Ghent,  presented  to 
the  Academy  of  Science  at  Paris  an  obstetric  forceps  with  parallel  arms 
articulating  at  the  lower  ends.  In  both  the  Chamberlen  and  Palfyn 
instruments  the  cephalic  ends  were  provided  with  a  single  curve  only, 
and  that  on  the  flat,  in  conformity  with  the  shape  of  the  head.  Levret, 
in  France,  and  Smellie,  in  England,  at  about  the  same  time  (1747  to 
1751)  introduced  important  improvements  in  the  forceps,  chief  of 
which  was  a  second  curve,  adapting  it  to  the  curvature  of  the  pelvic 
axis.  On  their  patterns  are  based  the  various  models  in  use  at  the 
present  day. 

The  obstetric  forceps,  however,  is  an  invention  of  much  greater 
antiquity  than  is  genenilly  supposed.  Crude  patterns  of  forceps  are 
known  to  have  been  in  use  several  centuries  before  the  Christian  era. 

Description.  The  modern  obstetric  forceps  consists  of  two  interlocking 
crossed  arms  or  branches.  The  arms  are  distinguished  as  left  and  right, 
the  one  passed  on  the  left  side  of  the  |)elvis  being  the  left  arm,  and  con- 
versely.    Each  has  four  parts — handle,  lock,  shank,  and  blade. 

Tlie  handles  when  the  arms  are  locked  fall  together  so  as  to  be  both 
conveniently  grasped  by  one  hand  of  the  operator.  They  are  sometimes 
made  smooth,  but  for  a  more  secure  hold  are  generally  roughened  or 
corrugated  on  their  outer  margins.  A  knob  at  the  lower  end  adds  to  the 
security  of  the  grasp.  There  is  usually  a  transverse  projection  at  the 
upper  end  of  each  handle  over  which  a  finger  may  be  hooked  when  mak- 
ing traction.  An  adjustable  screw  or  other  device  between  the  handles, 
to  limit  the  compressed  action  of  the  blades,  as  provided  in  some  forceps, 
is  of  doubtful  utility.  The  regulation  of  the  pressure  upon  the  head  during 
traction  is  a  matter  which  is  better  left  to  the  judgment  of  the  operator. 
The  handles  are  best  made  of  metal,  or  other  material  which  will  admit 
of  sterilizing  by  heat. 

The  blades  in  the  prevailing  patterns  of  forceps  have  a  double  curve 
— a  cephalic  and  a  pelvic.  The  former  adapts  them  to  the  shape  of  the 
foetal  head,  the  latter  to  that  of  the  birth-canal. 

'The  word  '*  forceps  "  is  a  sinRular  noun  :  the  use  of  the  term  a«  plural  Is  a  common  error,  and 
It  is  equally  erroneous  to  speak  of  a  pair  of  forceps  when  only  one  instrument  is  meant. 
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Tlie  cephalic  curve  is  essential  to  all  nndwifery  forcei>s.  It  i^  mmt^ 
what  elliptical  rather  than  circular,  since  the  former  better  acco mm mbtKi 
itself  to  heads  of  difterent  sizes.  The  head  curve  in  best  models  k  frura 
15  to  18  cm, J  G  to  7  inches^  in  length.  Tlni^  gives  room  for  the  lai^ 
possible  cephalic  seizure.  When  tlic  instrunient  is  loc^ked  the  gfea!e.«t 
distance  between  the  blades  should  be  about  7,5  cm.,  3  inches.  With 
a  ssmalier  interval  blades  of  proper  lengtli  would  be  too  nearly  sfrai^ht, 
and  their  hold  umm  the  head  insecure ;  with  a  greater  width  the  maternal 
soft  parts  would  be  needlessly  exposed  to  injury. 

Tlie  interval  between  the  tips  when  the  instrument  is  closed  should 
not  be  less  than  25  ram.,  1  inch,  otherwise  the  child's  head  ma)  be 
injured. 

It  ifi  de^^irable  that  the  point  of  greatest  divergence  between  tlie  Ijlafe 
be  not  more  than  7*5  em.,  about  3  inchesj  from  the  tips,  since  llie  hrad 
h  pressed  toward  the  tips  during  traction  and  would  be  exposed  trnnjurv 
if  the  interspace  at  the  upper  part  of  the  blades  were  too  narrow  ;  aioit* 
over,  rotJAtiou  would  be  hindered. 

The  i>elvic  curve  of  the  blades  should  be  such  that  when  the  c\om\ 
instrumeut  lies  on  its  back,  on  a  plane  surface,  tlie  centre  of  die  ti|^ 
shall  be  about  8*8  cm.^  about  3J  inches,  above  the  plane,  A  greaier 
curvature  ia  better  suited  to  high  and  a  lesser  one  answers  for  low  o|*ra- 
tion&.  But  for  geneml  use  an  average  pt^vic  sweep  is  required.  In  the 
usual  pattern  the  cephalic  and  the  pelvic  curve^^  ai-e  nearly  equal.  A  thld 
or  ijertueal  curve,  to  be  found  in  some  obsolete  patterns,  is  eumhrtmhaml 
uaeless. 

The  t<lttmk^  connect  the  handles  and  blades  and  are  ncccssarj'  lo  give 
the  length  required  for  liigh  operations, 

Tfie  foek  in  all  nimlels  of  forceps  is  based  either  on  the  Smellie  orlk 
Levret  model,  Tlie  former  is  constructed  on  the  principle  of  a  mf»rrk 
and  tcnnn  ;  in  tlie  latter  tliere  is  on  tlie  left  or  lower  half  a  thumh-^;n% 
or  a  pin  surmounted  by  a  button,  and  in  the  edge  of  the  otlier  Imlf  a 
notch  into  which  the  j)in  or  screw  fits*  It  is  essential  that  the  arti^ulo- 
tion  be  loose  enough  to  permit  locking  easily,  yet  at  the  same  time  it 
should  hold  the  arms  securely  in  projwr  relation  with  each  other.  Obvi- 
ously the  farther  the  lock  fi*nm  the  handle,  the  greater  will  be  the  lever- 
like  action  of  the  forceps  in  compressing  the  head.  It  Fhould  k'  ^' 
located  as  to  permit  a  sufficiently  firm  gra.^p  of  the  head  without  inMiiie 

iiressure  Ujioo  it.  To  this  end  it  is  usually  placed  about  one-tliiftl  ^^'^}' 
*rom  the  proximal  to  the  distid  extremity  of  the  instrument- 
In  the  prevailing  models  of  forceps  the  blades  are  feuestniied.  Thi> 
not  onlv  conduce*?  to  lightness,  but  more  evenly  distributes  ibe  |vn*s?un-. 
The  open  blades,  too,  take  up  les^  room  timn  the  solid.  The  fenet^tra  i^ 
usually  from  8  to  13  cm,,  34  to  5  inches,  in  length,  and  is  wide  eiiots^lj 
to  leave  a  rim  of  1  cm.j  f'inch^  in  width.  By  some  authoritit^  i^*!'*' 
blades  are  preferred. 

Short,  straight  forceps,  so  called,  about  two-thirds  the  full  length,  nm 
having  no  i>eivic  curve,  is  popular  with  some  obstetricians  for  very  W 
operations.  A  single  long  doulih^-curved  forceps,  hovve\'er,  ii*^iialh 
serves  well  nil  purposes  for  the  general  practitioner. 

The  instniment  should  be  made  of  the  hcf^t  tempred  steel  f^>"'^ 
degree  of  elasticity  is  desirable,  yet  there  must  be  rigidity  enough  >*^ 


old  flif*  hmA  geciirely.  In  carder  to  do  thin  the  weight  should  he  so 
distrilHitt'il  that  tlie  ,shanks  are  strong  and  nearly  iinyieldnifr^  and  the 
blades  Irgtit,  oj^p'i'ially  toward  the  tips.  Yet  it  is  oset^ntial  that  tlie 
blades  have  suffieient  thickness  to  permit  rounding  off' tlioir  edges.  Tins 
fe  particularly  iiiiportaat  at  the  tips  and  at  the  margins  of  the  feDestne, 
A  t'omiuon  fault  with  f«jrcepa  is  too  great  sharpness  of  the  edges  of  the 
[blades,  aud  injuries  of  thesealp  are  of  fretpient  oucurreuce  in  ci>iJ sequence 
&f  this  defect. 

The  iustnmieiit  should  be  kept  well  polished  to  facilitate  its  appliea- 
liofi.  Smoothness  of  surface  and  freedom  from  eraeks  and  crevices 
arc  canducive  to  eleauliness,  but  are  not  essential  to  asepsis  if  heat  is 
employed  for  sterlLKiug. 

Of  the  numerous  models  of  forceps,  those  most  used  in  this  eountry 
are  the  Simpson,  the  WaUat^^  the  Hcxlge  patterus,  and  the  Elliott,  a 
modification  of  the  Edinburgh  instrument.  In  England  the  force j)9 
t>f  8im|)son  and  of  Barnes,  in  France  that  of  Pujot  and  of  Dubois^ 
and  in  Germany  the  Naegele  and  the  Braun  forceps  are  commonly  em 
ployed. 

Functioa  of  the  Forceps.  The  essential  function  of  the  forceps  is  trac- 
tion. It  is  intended  to  replace  or  to  supplement  the  natural  expulsive 
forces. 


k 
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Its  use  as  a  compressor,  a  lever,  or  a  rotator  \n  only  exceptionally 

justified. 

Much  compresinQn  of  the  head  by  forceps  is  dangerous  to  the  child. 
This  is  especially  true  when  the  hciitl  is  ?^eized  in  an  oblique  diameter, 
which  is  frequently  the  ease  as  the  instrument  is  usually  applied. 

Brain  injuries,  somethnes  serious  enough  to  cause  the  aeath  of  the 
foetusj  are  not  infrequent  results  of  instrn mental  delivery.  Again,  com-* 
pres!sion  by  forceps  affords  little  or  ut>  mechanical  advantage  for  cxtrao- 
tiou,  since  in  most  seizures  the  rcductiijn  of  one  elongates  the  opposite 
transverse  diameter.  Moreover,  when  the  force }*8  is  ap])lied  in  relation 
with  the  lateral  walls  of  the  pelvis  the  compression  obtains  in  the  flircction 
ill  which  there  is  usually  most  pelvic  space  and  in  which  the  reduction  is 
le^st  needed. 

It  must  be  remembered,  too,  that  the  more  rigid  the  grasp  of  the  head 
the  more  the  natural  mechanism  is  interfered  with. 

Moulding  of  the  head  is  better  trusted  to  the  pressure  of  the  pel  vie 
walls,  which  applies  compression  only  where  it  is  needed,  lengthens  the 
heiid  diameters  only  in  the  direction  of  the  birtb-^^Dal^  and  inflicts  a 
minimum  of  injury.  The  intentional  use  of  the  forceps  as  a  compressor 
must  be  condemneil.  The  aim  should  be  rather  to  make  the  pressure  of 
the  blades  light  enough,  if  possible,  to  leave  no  marks  upon  the  child. 
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A  certain  amount  of  compressive  action,  however,  while  iinde^iffl 
is  unavoidable.  It  rei^iilts  necessarily  from  the  grasp  required  to  liol 
the  handles,  and  it  increases  with  the  strength  of  the  tractile  force*  1( 
h  evident  that  the  ri^k  of  fa?tal  injury  from  prepare  is  diminislied  by 
a  slow  and  gradiml  delivery  with  the  least  possible  ex|>enditijfr  of  force. 
The  compression  j^hoiild  not  only  be  gentle^  bnt  also  Iw  intermitted,  a* a 
rule,  at  frt-quent  intervals,  A  forceps  with  short  handles,  Imvmjjr  little 
compressive  powcr^  lessens  the  danger  to  the  fcetal  head. 

The  fevei'  action  of  forceps  is  developed  by  pendnlnm  mo%'emeTit*  of 
the  handles  during  traction.  This  is  to  some  extent  a  mcchanieal  f^m, 
the  resistance  being  ovemome  in  detail.  Less  force  is  required  ti>  move 
down  first  one  side  of  the  head,  then  the  other,  than  to  move  botk 
together.  This  pmctice,  how^ever,  is  not  fi-ee  from  danger  lo  the  ina{<*f- 
nal  soft  parts,  anil  is  seldom  tc>  be  reeommendcd*  That  part  of  die  wall 
of  the  prissages  about  which  as  a  fulcrum  tlie  lever  acts  is  brniH?d  nndrr 
the  pressure  of  the  blade.  These  remarks  refer  especially  to  the  lateol 
movements  of  tlio  forceps  practised  by  some  oiM?mtorg,  Swaying  thf 
handles  in  a  sagittal  direction  is  even  more  objectionable,  since  dir  pa- 
sages  are  tnorc  likely  to  be  injured  by  the  edges  of  the  blades  ihsin  l>y 
their  ln*oad  flat  surfaces*  Generally  a  steady  pull  is  best.  Direct  trae- 
tioti  not  only  imitates  the  action  of  the  natural  powers,  bnt  it  inflicts  tk^^ 
least  traumatism,  and  is  all-sufficient  for  the  purpose,  ^H 

As  a  roiahi*  the  forccp^s,  except  in  trained  hands,  is  a  dangerous  iastn^^ 
ment*     Attempts  at  correcting  malposition!^  with  fon-eps  may  result  in 
laceration  of  the  passages.     This  is  true  evni  *jf  the  straight  forct'p?, 
and  es)K^cialIy  so  of  instruments  with  the  usual  pelvic  curve. 

Faulty  positions  should,  if  possible,  bt.'  reduced  by  manual  interfti" 
cnce  before  the  forceps  is  applied*  In  delayed  rotation  it  is  somelimt- 
permissible  to  draw  tlic  leading  [x)lc  forward  \vith  the  fingers »  llnnh 
rotation  may  be  assistwl  m  ith  tlic  forceps.  When  the  head  ha^  ri*vr  Iwn 
seized  primarily  in  the  bipariftal  diameter,  the  bla<les  shonhl  iHm?ii*muiii^ 
be  readjusted  as  the  head  descends,  and  care  ninst  constantly  he  l:»la  «i  tfni 
the  influence  td"  the  nntural  agencies  tor  pt^ndueing  rotation  is  nut  rt'-i-^i'^'l- 
Most  essential  is  a  light  grasp  of  the  foreej>s,  with  the  hands  urat  l^'^' 
lock,  permitting  the  gi*eatest  posstldc  freedom  of  head  nuiVcniMit?, 
Rightly  applied  the  blades  will  usually  be  kept  in  position  by  the  pre?^ 
ure  of  the  ^>t"lvic  walls,  and  a  strong  hold  upim  the  handles  is  not 
quired  to  prevent  slipping. 

Prerequigites  and  OontraiBdicatioiis  to  tli©  Use  of  Forceps,  Before  n*R;i 
ing  to  forceps  the  obstetrician  must  satisfy  bimi*clf  ifiat  the  follt*ffii 
conditions  are  pT^sent : 

1,  The  relative  size  of  the  head  and  pehns  must  be  such  bb  to  mfltf 
the  extruction  safely  possible  for  mother  and  child.     The  election  t^f 
fareeps  is  not  to  be  based  on  the  pelvic  measurements  alone,     Thf  ^^^ 
and  plasticity  of  the  fo3tal  head  must  be  estimated,     ApniTixiniatc  m^^^ 
urcments  of  the  head  raay  be  made  with  calipers  through  the  abdivmii^l 
walli      The  presence  or  absence  of  disproportion  may  bt»  dettTmiiH'lj 
toOj  by  noting  whether  the  head  has  sunk  into  tlie  excavation  or  can 
made  to  do  so  with  suprapubic  pressure,  and,  if  necessaryj  by  explomti< 
with  the  hand  in  the  uterus.     Well-detined  osseous  obstruction  or  tim' 
narrowing  of  the  canal  from  other  causes  should,  as  such^  prechuk'  i»e 
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use  of  forceps.     Its  alternatives  mast  be  considered  when  the  resistance 
is  too  great  to  be  overcome  with  violent  traction. 

2.  The  head  must  be  of  nearly  normal  size  and  consistence  if  it  is  to 
be  securely  grasped  by  the  blades.  The  cephalic  curve  of  the  forceps  is 
best  adapted  to  heads  of  average  size.  An  easily  compressible  head  is 
equivalent  to  a  small  head.     An  undeveloped,  a  highly  macerated,  or  a 

ferforated  head  is  not  suited  to  forceps,  a  iSrm  hold  being  impossible. 
n  marked  hydrocephalus  and  in  excessive  development  from  whatever 
cause,  not  only  is  the  resistance  too  great,  but  the  divergence  of  the 
blades  is  excessive  and  their  grasp  insecure. 

3.  The  child  must  be  living  and  viable,  except  the  extraction  is  to 
be  an  easy  one.  When  the  delivery  of  a  dead  child  by  forceps  would 
be  at  all  difficult,  perforation  should  be  substituted. 

4.  The  position  of  the  head  must  be  favorable.  When  possible,  mal- 
positions are  to  be  corrected  by  manual  interference.  This  is  not  always 
practicable  after  the  head  has  sunk  deeply  into  the  pelvis.  One  of  the 
refinements  of  modern  forceps  operations  is  the  correction  of  certain 
malpositions  with  that  instrument. 

5.  It  is  desirable  that  the  head  shall  have  engaged  in  the  brim;  in 
other  words,  shall  have  descended  far  enough  to  bring  the  biparietal 
diameter  to  the  level  of  the  inlet,  or  that  it  can  be  crowded  down  to  that 
extent  by  suprapubic  pressure.  By  many  authorities  forceps  is  rejected  in 
favor  of  version  before  engagement.  When  the  head  is  free  above  the 
brim  the  proper  application  of  the  blades  is  difficult  or  impossible.  At 
best  the  cephalic  mass  will  be  caught  obliquely  by  one  side  of  the  occiput 
and  the  opposite  side  of  the  sinciput.  In  this  seizure  not  only  is  tne 
pressure  of  the  blades  dangerous  to  the  child,  but  it  tends  to  bring  about 
premature  flexion  and  rotation,  and  thus  to  increase  the  resistance.  Yet 
the  widely  accepted  rule,  version  before  and  forceps  after  engagement,  is 
subject  to  exceptions.  This  is  especially  true  since  the  introduction  of 
the  axis-t paction  instrument.  When  the  waters  have  drained  away  and 
the  foetus  is  firmly  invested  by  the  uterus,  version  is  a  difficult  and 
dangerous  op<»nition.  Forceps  in  such  conditions  often  serves  better  the 
interest  of  both  patients.  In  general,  when  the  conditions  are  favorable 
for  an  easy  forceps  extraction,  the  latter  is  preferable  to  a  difficult 
version.  No  attempt  to  ap[)ly  the  blades,  however,  must  be  made  till 
the  head  has  been  pressed  down  as  deeply  as  possible  and  so  held  by  an 
assistant. 

6.  The  cervix  must  be  fully  dilate<l  or  easily  dilatable,  otherwise  dan- 
gerous laceration  of  the  lower  uterine  segment  may  result.  In  emer- 
gencies, recourse  may  be  had,  if  necessary,  to  manual  dilatation,  and 
sometimes  multiple  shallow  incisions  of  the  lower  border  of  the  cervix. 

7.  The  membranes  must  be  ruptured  and  retracted  above  the  head. 
Should  the  membranes  be  caught  in  the  grasp  of  the  blades,  the  placenta 
may  prematurely  be  torn  partially  or  wholly  from  its  attacliment. 

Lidications  for  Forceps.  The  necessity  for  forceps  delivery  may  arise 
from  anomalies  (1)  of  the  expellent  forces,  (2)  of  the  passages,  (3)  of  the 
passenger,  or  (4)  in  consequence  of  some  complication  of  labor  independ- 
ent of  the  mechanism.^ 

1  The  Indications  for  forceps  will  be  found  more  fully  treated  under  Anomalies  of  the  Mechanism 
of  Labor. 
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1 .  Forces  at  FoulL  Failure  of  the  pains  is  nnt  of  it^lf  alone  an  indicatioD 
for  forceps*  The  ]>hymician  mnnot  justify  hiini-^lf  in  applying  forcqn^ to 
save  liis  own  time,  Inertiii  uteri  in  the  presenee  nf  eoiiditioni*  likely  iii 
jeopardize  the  interests  of  mother  or  child  may  eull  for  in??trameiimlck'- 
11  very  when  j-inipler  measiirt*s  hn  ve  failed*  Here,as  el^where,  forreps  i^ia- 
dicatetl  when  itB  tkm^er-;  are  less  than  tha^c  of  delay.  Important  elemrnti 
in  the  ques^tion  are  the  j^treni^th  ami  en<liinine«  of  the  mother  a^  imiicitd 
by  tlic  fort^e  and  frerjuency  of  the  pulee,  the  presc^nce  or  absence  d 
exhausting  pain,  the  cpiality  and  streugtii  of  the  fietal  heart  toDos  and 
the  proktble  diffieiiltiea  of  thp  operation.  Impending  exhaustion  on  the 
part  of  the  mother  is  a  frequetit  occasion  for  instrumental  deli%'ery,  Jiirf 
when  forcejM  is  pennissible  under  this  indication  is  often  a  dehrate 
question  requiring  the  exercise  of  critical  judgment.  As  a  rule,  whcu 
the   fiead   h   hrw   drtsvii    in   the  passage:?;  and  has  been   arrestoii  for  a 


linlf-hour  because  of  feeble  pains^  the  labor  should  be  termiuated  with 
forceps, 

2»  Pa4isages  at  Fault  Marked  osseous  obstruction,  as  already  olteervcil^ 
forbids  the  use  of  force^ig!.  Yet  ujotlerate  narrowing  does  not  net^e^wrilj 
debar.  The  limit  of  contraction  for  forceps  is  variously  stated  by  differ- 
ent authorities  ag  from  8  to  9*5  cm,,  «ij  to  3J  incites.  But  melhecbot 
treatment  in  deformed  pelves  cjBLunot  be  formulated  on  pelvic  meajsurt?- 
raents  alone.  The  choitie  of  procedure  must  rest  on  the  relative  fia^  of 
head  and  pelvis*  Pelvic  contraction  is  an  indication  for  forceps  00I7 
when  the  plasticity  and  size  of  the  head  [wrmit.  The  field  of  foroep 
is  somewhat  extended  by  axis  traction  and  by  the  Waleher  posture*  Yit 
if  the  child  is  living  and  viable,  symphyseotomy  or  Cn^yirean  ppcti^m  ^ 
generally  better,  in  the  interests  of  l>otli  patients,  than  a  \'ery  difficult 
fo rceps  de I  i ve ry . 

As  against  version,  in  slight  contmction,  forceps  ha.^  the  advaninp^ 
that  under  modern  methods  the  pull  is  in  the  pelvic  axis*  mort^  tiiii( 
is    j>ermitted    for  delivery,  and    the    uterus   is   less  expoie^l    10  li 
septic   and   mechanical   injuries.     It   is   easier  to  steinlize   instriini< 
than   1  lands.  ^ 

Tentative  use  of  forceps  is  permissible  in  moderate  obstruction  in  tk 
Boft  parts, 

3,  Pamenger  ai  FaufL  Forms  of  fcetal  dystocia  amenable  to  (omf^ 
are  met  with  in  ocei  pi  to-posterior  positions^  in  men  to-anterior  face  m?«i> 
and  in  pelvic  presentation  with  the  breech  arrested  in  the  cxcavatioa.  Tb^ 
instrument  is  superior  to  other  metliods  in  certiiin  difiScult  extructi<v{is  of 
tlie  after*coming  heaxl*  Evidence  of  fcetal  exhaustion  or  asphyxia,  |hiL^ 
above  160  or  below  100  to  the  minute,  may  necessitate  immt^iiate  itu^tru- 
mental  deliv^ery.  Forceps  is  contraindicatcd  in  high  transverse  puttitiug 
of  the  face,  owing  mainly  to  the  danger  to  the  child  from  pressure  of ' 
blades  upon  the  vessels  of  the  neck.  The  delivery  of  a  posteriori 
case  is  impossible  as  such j,  yet  attempts  at  instrumental  mtation 
sometimes  be  pennis.*^ible. 

4.  Accidental  Corn plwai tons.     Complications  of  labor  erjuie times 
m&nding  forceps  are  hemorrhage,  prolapsus  funis,  rupture  of  the  ut*^i 
eelampsia,  and  all  acute  and  clironic  diseases  or  other  complications 
labor  in  which  immediate  delivery  is  required  in  tlie  interest  of  tnoti 
or  child  or  both 
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In  general  the  low  operatimi  is  frequently  jnstifiable  on  minor  indiea- 
ioiis,  the  high  opera tiou  only  on  major  indications. 

Dangers  of  the  Forceps  Operation,  Accidents  to  which  the  mother  is 
ex|>t>sed  and  wliic'li  are  init  always  preventable  in  forceps  delivery  are 
flight  contusions  and  lacerations  of  the  passagt^s,  Injnries  to  the  uterus, 
l<>  the  vagina,  and  especially  to  the  pelvic  floor  are  more  frequent  than  in 
ipontaneotia  labors.  Most  liable  to  tear  are  the  cervix  and  the  vaginal 
Drilioe,  since  the  resistance  from  the  sc^ft  parts  is  usually  greatest  at  these 

Eint;!*  Serious  accidents  are^  unfortunately ,  common  in  carelcf^s  and  vio- 
it  forceps  deliveries.  A  cervical  tear  may  invade  the  body  of  the  uterus 
d  enter  the  peritoneum.  Pelvic  floor  injuries  not  infrequently  de^^troy 
the  recto- vaginal  septum.  Owing  to  faulty  application  or  to  unguarded 
traction,  the  blades  may  slip  from  the  head  either  vertically  or  liorizon- 
ta  1  ly  a  nd  l>e  d  ragged  a  b  r  u  pt  I  y  t  h  ro  n  g  1 1  t  h  e  |  mssages.  E  ven  se  r  io  us  hi  ad  - 
der  wounds  and  perforation  of  the  posterior  vaginal  fornix  may  ocmir  at 
^e  hands  of  the  careless  or  the  inex|iert  If  the  bundles  are  carried  too 
rfar  fi>rward  or  backward  during  traction ^  the  vaginal  walls  may  be  cut  by 
^he  tips  of  the  blades.  Misdirected  traction  exposes  the  maternal  soft 
p^rts  to  needless  injury,  and  even  rupture  of  the  pelvic  joints  is  possible 
an  violent  instrumental  delivery.  The  difficulty  of  extraction  may  be  iu- 
;creas€d  in  the  unskilful  itse  of  forceps  by  hindering  the  normal  mech- 
aaism. 

The  danger  is  obviously  greater  the  higher  the  h^ad  in  the  pelvis,  sinc« 
the  control  of  the  instrument  is  more  difficult  and  injuries  to  the  upf)er 
portion  of  the  passages  more  serious.  The  head  before  it  has  fully 
engaged  in  the  brim  is  imperfectly  moulded,  the  grasp  is  bad,  the  normal 
Ixead  movements  are  impeded,  and  the  diiiicnlty  of  extraction  is  increased 
accord  ii>gly. 

To  the  child  the  risks  of  forceps  delivery  are  greater  than  to  tlie 
mother.  Intracmnial  hemorrhage  from  injuries  to  the  meningeal  or 
cerebral  vessels  is  not  an  infrequent  result  of  compression  in  difficulty 
and  this  sometimea  occtirs  in  easy,  forceps  extractions.  Injur  ions  press- 
ure may  arise  from  ni(>idly  dmggiug  an  un moulded  head  thrnugn  the 
jMlvis  as  well  as  diret^tly  from  too  fiu'cible  gnisp  of  the  blades*  A  cou- 
tblerable  foetal  mortality  is  attributable  to  these  injuries,  and  permanent 
mental  and  physical  infirmities  may  result  in  children  who  survive  them. 
Hemiplegia*  idioey  from  cerebral  atrophy,  psychical  disorders,  and  even 
epilepsy  in  later  life  are  believed  to  be  possible  consequences  of  these 
lesions.  The  region  of  tlie  lower  anterior  angle  of  the  parietal  bone  is 
the  nuyst  vulnorablu  one* 

When  the  cord  i^  coiteil  about  the  child's  neck  it  is  exposed  to  press- 

Efroui  the  tips  of  the  forceps  blades  and  fatal  asphyxia  may  euene, 
ial  paralysis  results  most  frerpiently  from  compression  of  the  facial 
re-trunks,  but  may  occur  from  tlie  pressure  of  an  intracranial  blood- 
clot.  The  former  injuries  are  usually  unimportant,  the  paralysis  disap- 
pearing within  a  few  days,  Injnries  to  the  brachial  plexus  have  occurred 
in  forceps  ofjcrations,  but  prrtbably  from  stretching  the  nerve-trunks 
rather  than  from  pressure  cffet^ts*  Abrasions,  indentations,  lacerations, 
and  contusions  of  the  stulp,  face,  and  eyeballs  are  common  in  inslrn- 
tnental  delivery*  Yet  anything  more  than  slight  or  tmnsicnt  markings 
most  be  regarded  as  a  reproach  u|)on  the  skill  of  the  opera  tor  •    Deep  in- 
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dentations  of  the  gkuU  or  fracture  of  the  cranial  bones  can  result  onlr 
from  cnlpuble  ignorance  or  carelessness. 

Fatal  aspliyxia  is  common  after  births  terminated  with  foreeps.  This 
may  result  from  premature  efforts  at  respiration  provoked  by  peripheral 
irritation,  or  from  the  inhibitory  effect  of  brain  ciim|ire8eion  on  tbcca^ 
diac  movements  through  irritation  of  the  vagus.  When  head  and  pelvij 
are  proportiouate  the  skilful  and  timely  use  of  forceps  should,  aj&  a  nili 
diminish  rather  than  increase  the  fcetal  mortality, 

Preparatioa  for  the  Torceps  Operation.  The  bladder  and  the  rertiu 
are  to  be  emptied;  either  of  these  viscera  if  distended  may  suffer  §emii 
injury  from  tlie  forceps.  The  cleanliness  of  the  oj>eration  may  he  pr 
moted  by  thoroughly  washing  out  the  lower  bowel  as  a  preliroiiiai] 
measure. 

The  quality  and  the  frequency  of  tJie  fcetal  heart  tones  should  Ijei 
and  should  be- listened  for  at  intervals  during  dcliver>%     Antestliri 
to  the  surgical  degree  is  generally  advisable^  and  for  this  pur|K»^  etlirrj 
a  rule,  is  to  be  preferred.   In  low  operations  mere  obstetric  ana^sl  hesia  nft< 
suffic^^,  or  none  at  all  may  be  necessary.   In  all  prolonged  and  difficult  e 
tractions  ctrmplete  nart^osis  is  required.    The  administration  of  the  una 
thetic  should,  if  possible,  be  entrusted  only  to  a  skilful  medical  assistant 
and  shonlJ  be  managed  in  accordance  witli  the  usual  rules  of  sui^ic) 
practice. 

The  abdomen,  the  thighs,  and  estjecially  the  external  genitals  art 
rendered  as  nearly  aseptic  as  paesible.  Particular  care  is  ^ivcn  to 
the  eleausing  of  the  vulva  ana  its  immediate  surroundings.  If  th 
vagina  is  healthy  and  has  not  been  exposed  to  nnelean  contact  doringib 
labor  or  for  some  hours  before,  co  internal  antisepsis  is  required,  Wli( 
the  vagina  or  cervix  is  diseased  or  there  is  reason  to  believe  tliey  hati 
been  infected,  the  passages  should  be  prepared  with  the  same  care  as  are 
the  external  genitals.  They  are  cleansed  wi  th  soft  scmp  and  hot  water^  wil^ 
the  aid  of  general  friction,  for  five  minutes,  care  being  taken  to  prcvi'3 
abrasions.  The  friction  is  best  ay>plied  with  the  fingers  or  wiui  ti  s 
cotton  ball  held  in  the  grasp  of  a  suitabh?  forceps.  A  sublimate  detid 
1  :  4000,  or  other  equally  active  antiseptic  solution,  is  tlien  to  \w  enipltivi 
for  tlie  same  length  of  time,  the  friction  being  c^u tinned.  The  lubria 
tion  of  the  parts  may,  if  necessary,  be  restored  by  the  plentiful  xmK 
sterilized  glycerin  or  vaseline.  In  hospitals  it  is  a  common  antisep 
precaution  to  cover  the  legs  and  feet  with  sterilized  leggings  or  drawefl 
Wrappinji^  them  in  aseptic  sheets  suffices,  and  this  nietliiMl  is  rtcoi 
mended  in  family  practice  where  the  leggings  are  not  usually  nvailabU 

The  operator's  hands  and  forearms  are  to  l)e  prepared  as  for  a  major 
surgical  operation.     A  sterilize^l  operating-gown  or,  in  the  abs^eiicc  i 
this,  an  apron  or  a  sheet  should  protect  the  physician's  clothing  aj^uiii 
contact  with  his  hands.    The  instrimient  is  be??t  sterilized  by  tMjiling, 
may  be  wmppcd  securely  in  a  towel  before  sterilizing,  and  so  kept 
w a n ted  fo r  use,     A  basi  n  co n  tai  n  i  n  g  a  hi c li  lo r i d e  sol  u  t i on ,  1  :  *itW  N),  i 
other  suitable  antiseptic,  and  one  or  two  squaret^  of  cheese*eloth  ^\i^d 
be  provided.     The  antiseptic  solution  serves  for  rinsing  the  Immb 
required  and  for  cleansing  the  external  genitals  of  the  dischargi*tj.    At 
ounce  or  two  of  glycerin  or  of  vaseline  which  l»as  been  sterilizt^d  hjh^^ 
may  be  found  useful  as  a  lubricant  for  hands  and  instrumeni. 
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The  operation  is  most  conveniently  conducted  on  a  firm  table  which 
has  been  properly  cleansed,  dressed^  and  covered  with  a  surgically  clean 
sheet.  When  the  patient  is  delivered  on  the  bed,  as  is  usually  the  cus- 
tom in  private  practice,  the  mattress  is  protected  with  a  rubber  sheet. 
The  bed-linen  and  the  patient^s  clothing  must  be  as  nearly  aseptic  as 
possible.  A  small  foot-tub  or  infant's  bath-tub  or  slop-jar  is  placed  on 
the  floor  at  the  edge  of  the  bed  to  receive  the  discharges.  A  rug  or  a 
table  oil-cloth  spr^td  under  it  saves  soiling  the  carpet. 

Indispensable  to  a  successful  and  safe  forceps  delivery  is  an  exact  knowl- 
edge of  the  position  of  the  foetal  head.  In  case  of  the  slightest  doubt 
or  any  possibility  of  error,  the  diagnosis  of  position  should  be  confirmed 
by  passing  the  hand,  if  necessary,  into  the  uterus.  Finding  an  ear  may 
samoe  for  determining  the  foetal  position,  but,  as  a  rule,  the  entire  head 
should  be  examined.  This  examination  can  best  be  made  after  the 
patient  has  been  placed  under  the  anaesthetic.  With  the  aid  of  anaes- 
thesia and  with  the  hand  in  the  uterus  it  is  possible  in  every  case  to  know 
with  absolute  certainty  the  position  of  the  head. 

The  cervix  must  be  fully  dilated  or  so  soft  and  yielding  as  to  permit 
the  passage  of  the  head  without  risk  of  tearing.  Dilatation  may  be  com- 
pleted if  necessary  with  the  hand  or  by  means  of  a  water-bag,  and  even 
multiple  incisions  to  the  depth  of  half  an  inch  are  permissible  in  emer- 
gencies requiring  prompt  delivery. 

Posture  of  the  Patient.  In  this  country,  in  France,  and  in  Ger- 
many the  position  generally  preferred  for  ordinary  forceps  delivery  is  the 
partial  or  complete  lithotomy  position.  The  patient  is  placed  on  her  back 
across  the  bed  with  the  thighs  and  the  legs  flexed,  and  the  knees  held 
apart,  the  hips  extending  over  the  edge  of  the  bed,  or  in  a  similar  posi- 
tion on  a  firm  table.  One  assistant  on  each  side  is  usually  necessary  for 
holding  the  limbs.  In  the  absence  of  assistants  a  Robb  or  Buckmaster 
leg-holder  or  Dickinson's  sheet-sline  may  be  utilized  for  the  purpose. 

The  left  lateral  position  is  usually  adopted  in  England  for  forceps 
delivery,  and  is  known  as  the  English  position. 

Walcher^s  Position.  It  is  well  known  that  the  sacrum,  especially  in 
in  the  later  months  of  pregnancy,  is  capable  of  a  slight  nutatory  motion 
on  a  transverse  axis  passing  through  its  second  vertebra.  Walcher,  in 
1889,  called  attention  to  the  importance  of  utilizing  the  mobility  of  the 
sacro-iliac  joints  in  difficult  labor.  The  sacral  promontory  lies  in  a  plane 
above  the  axis  of  rotaticm  and  in  front  of  it.  The  promontory,  there- 
fore, moves  forward  and  backward  according  to  the  changing  inclination 
of  the  pelvis  in  different  ]>ostures  of  the  body,  and  the  tip  of  the  sacrum, 
of  course,  moves  in  reverse  direction.  When  the  woman  lies  in  the  lith- 
otomy position,  the  thighs  being  strongly  flexed  upon  the  abdomen,  the 
conjugate  diameter  of  the  i>elvis  is  shortened;  when  placed  in  the  dorsal 
position  with  the  hips  close  to  the  edge  of  the  table  and  the  lower 
extremities  hanging,  that  diameter  is  lengthened.  The  latter  posture  is 
known  as  Walcher's  position.  (See  Plate  XI.)  The  gain  in  the  con- 
jugate on  changing  from  the  lithotomy  to  the  W^alcher  position  is  variously 
estimated  at  from  5  to  13  mm.  In  a  series  of  observations  made  by  the 
writer  the  increment  was,  in  the  cadaver  of  the  non-puerperal  subject,  3 
mm.,  and  in  the  living  woman  within  two  weeks  after  labor,  from  5  to  7 
mm.     The  gain,  though  small,  may  be  utilized  to  advantage  in  moderate 
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disproportion    between  head  and  pelvis.      In  difficult  estmetions  thai 
patient  should  be  plaeud  with  tlie  thighs  in  full  extension  till  tbe  h^^ 
circLniiference  of  the  htfad  has  passetl  the  brim.    On  the  otber  liwml,  ttil 
dorsal  recumbent  posture,  thighs  moderately  flexed  and  kne^^  held  apirt,^ 
and  eepeeially  the  extreme  lithotomy  position  is  best  during  tlie  exlrai^ 
tion  of  the  liead  through  the  outlet  of  the  bouy  pelvis. 

The  Operation.  The  o]>emtion  is  spoken  of  as  highj  low,  or  mediuiUt 
according  to  the  situation  of  the  head  in  the  passages;  it  is  hi^h  when 
tlie  head  i^  at  the  suj>erior  strait  or  barely  engaged  tliereinj  low  wlienit 
rests  on  tlie  pelvic  floofj  and  mejiiufn  in  iutermediate  situatione*  Tba 
operations  differ  in  the  extent  and  character  ut  the  manipaiatb 
involved,  not  only  by  reason  of  the  changing  direction  of  the  birtii 
canal,  but  also  because  of  the  varying  itosinous  of  the  fo?tal  hcfid  i 
different  stages  of  dei^oent  Low  forcefis  delivery  is  a  coniparatjvclv 
simple  undertaking;  the  high  operation  is  one  demanding  the  iiifnw  ' 
skill  and  tact. 

riG,  336. 


.^ 


v^ 


CepbAlfd  appUcaitloii  of  fbrefif«  Civer  ibe  parietal  tmineuc^,    (FjiRABStJr  &Etd  VabhulI 

The  Application  of  the  forceps  may  be  cephalic  or  pelvic,     lu  tb* 
former  the  head  is  seized  transversely,  the  blades  resting  over  tin*  pi 
etal  eminences  (Fig,  395);  in  the  latter  the  blades  are  applied  in  rel 
tion  with  the  mles  of  the  pelvis  without  reference  to  the  head. 

Application  to  the  sides  of  the  head  has  the  following  advantapfi 
The  grasp  is  symmetrical,  the  blades  Ht  better,  they  do  less  injury  to  tlw 
head  J  the  normal  meehaniBm  is  less  disturbed. 

When  the  blades  are  applied  to  the  sides  of  the  pelvis  the  head  \» 
usually  caught  obliquely;  in  high  applications  the  grasp  falls  over    ~ 
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frontal  bone  and  the  opposite  side  of  the  occipital — a  direction  in  which 
compression  is  especially  harmful  and  the  grasp  likely  to  be  insecure. 

On  the  other  hand,  the  pelvic  application  of  forceps  is  simpler  and 
easier  than  the  cephalic,  and  in  inexperienced  hands  less  endangers  the 
soft  parts  of  the  mother;  if  the  handles  are  held  lightly  and  the  traction 
is  intermittent,  the  pressure  on  the  head  is  usually  well  borne. 

In  low  operations,  rotation  being  complete  or  nearly  so,  application  to 
the  sides  of  the  pelvis  brings  the  blades  at  the  same  time  in  relation  with 
the  sides  of  the  head.  It  is  only  in  high  or  medium  cases  that  the  choice 
of  methods  must  be  considered.  In  high  operations  the  difficulty  and 
danger  of  the  cephalic  application  are,  as  a  rule,  too  great  to  justify  the 
inexperienced  operator  in  attempting  it.  On  the  whole,  the  beginner  will 
do  well  to  content  himself,  as  the  vast  majority  of  physicians  in  general 
practice  do,  with  the  pelvic  application  of  forceps.  The  expert  will 
best  serve  the  interests  of  both  patients  by  electing  the  cephalic.  When, 
however,  it  becomes  necessary  to  bring  the  head  down  through  the 
brim,  the  blades  are  to  be  adjusteil  first  in  a  transverse  diameter  of  (he 
pelvis;  after  the  head  has  entered  the  excavation  the  instrument  may  be 
readjusted  or  removed  and  reapplied  over  the  parietal  bones. 

Steps  of  the  Operation.  The  operation  comprises  four  steps  :  The 
introduction  of  the  first  blade;  the  introduction  of  tne  second  blade;  lock- 
ing the  forceps;  the  extraction  of  the  foetus. 

Application  with  reference  to  the  pelvis,  the  method  most  commonly 
pursued,  will  first  be  considered.  It  will  be  assumed  that  the  head  is  in 
an  anterior  position. 

1.  Pelvic  Application,  (a)  Introduction  of  the  First  Blade.  If 
hands  and  instrument  are  wet  with  the  antiseptic  solution  no  other 
lubricant,  as  a  rule,  is  required;  should  any  be  needed  vaseline  or  glycerin 
previously  sterilized  by  heat  may  be  used.    The  latter  is  the  more  cleanly. 

For  convenience  in  locking,  the  left,  since  it  is  the  lower  arm  of  the 
forceps,  is  usually  passed  fii*st.  The  operator  sits  or  stands  as  may  be 
most  convenient.  The  patient  in  position  and  all  preparations  complete, 
he  introduces  two  or  more  fingers  of  the  right  hand  into  the  vagina  with 
their  volar  surfaces  facing  his  left.  They  are  pushed  upward  and  back- 
ward between  the  head  and  the  left  wall  of  the  passages.  If  the  head 
is  still  in  the  uterus  care  will  be  required  to  make  sure  that  the  fingers 
are  passed  within  the  cervix.  The  finger  tips  are  carried  as  far  as  thev 
will  go  readily,  and  the  cervix  is  held  well  outward  away  from  the  head. 
The  nearer  the  head  to  the  vulvar  orifice  the  greater  the  difficulty  and 
the  less  the  need  of  pusliing  the  guiding  fingers  deeply  in  the  |)elvis. 
The  left  branch  of  the  forceps  is  now  taken  in  the  left  hand  and  the 
blade  is  introduced,  the  palmar  surface  of  the  hand  in  the  passages  serv- 
ing as  a  guide.  The  arm  of  the  forceps  is  at  first  grasped  near  the  lock 
and  is  held  lightly  between  the  thumb  and  finger  and  in  a  nearly  vertical 
direction  (Fig.  396).  If  a  firmer  grasp  is  required  as  the  blade  passes 
alongside  the  head  the  handle  may  be  held  in  the  full  hand.  The  instru- 
ment is  pushed  gently  on  in  the  din»ction  of  the  passnge  till  it  reaches  the 
head.  From  this  point  the  course  of  the  blade  is  that  of  a  spiral ;  it  must 
follow  both  the  pelvic  and  the  cnmial  curves.  After  it  has  (wissed  beyond 
the  reach  of  the  fingers  it  is  guided  by  hugging  the  head  with  the  tip. 
Urged  cautiously  along,  it  finds  itsown  way,  moving  in  thedirc^ction  of  least 
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Should  any  obstaeie ' 
prewaure;   the  blade 


resistance.  No  force  is  oeoedsarv  or  permissible, 
be  met  it  must  not  be  o^eroome  by  increasing  the 
Bhould  be  partially  withdrawn  and  its  direction  slightly  alteiied  till  it 
slips  easily  into  place.  It  Is  mrned  well  up  till  the  tip  barely  over- 
reaches the  head.  Should  a  uterine  eontraffion  oocnr,  the  manipuUtiotis 
ghould  be  suspended  till  it  ceases.  Usually  uoder  anaesthesia  the  paiM 
are  in  abeyance. 

Fig,  dm. 


r. 


A ppllcsUon  (>f  first  blade  of  JbroeiM,    f  Z WEiPCt^ ) 


(6)  Jntrodudion  of  the  Second  Biadt,  The  ridit  half  of  tbe  hmf' 
is  held  in  the  right  hand  and  the  blade  jMissea  on  the  left  liaiido^^a 
gnidcj  in  a  manner  entirely  simikr  to  that  already  described  for  ihe  i^^ 
blade.  The  handle  of  the  first  arm  niaVj  nieantio^te,  be  held  by  an  as?t^ 
ant,  or  be  left  to  itself  (Fig.  3&7J.  The  application  of  tlie  second  bbtb, 
while  not  so  ea^y  as  the  first,  is  not,  as  a  rule,  diflicult. 

(c)  Adjiisfmeni  and  Locking.  The  operator  now  seizes  one  handle  in 
each  hand^  the  thumbs  being  extended  along  the  up|>er  surface.  If  tl>* 
blades  are  properly  applietl  the  two  halves  of  the  instrument  will  Wl 
into  symraetrioil  positions  and  will  lock  easily.  If  the  handler*  do  Q(H 
face  each  other,  push  them  well  back  against  the  perineum;  should  imebf 
higher  in  I  he  jRMvis  than  the  other,  push  the  lower  one  gently  up.  In 
high  opemtiims  it  will  always  be  necessary  to  press  the  handlej*  a^  &f 
back  as  the  jwrineinn  will  permit.  The  locking  must  never  be  fon'«d* 
If  difficnlty  is  still  encountered,  the  blades  should  be  removed  or  fii^ 
tially  witlidrawn  and  repassed.  AVith  a  good  seisin  re,  the  head  beitisr^'f 
normal  she^  tbe  handles,  while  they  are  not  in  contact,  will  not  h^  ftf 
apart,  A  common  mistake  in  the  application  of  forceps  coniiists  io 
failing  to  pass  the  blades  far  enough.  The  aim  should  be  to  briujr  th« 
head  well  within  the  cranial  curvature  of  the  instrument.  Vnn'  mn^^ 
be  taken  that  the  grai^p  is  nut  too  far  forward  or  backward  with  relation 
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to  the  pelvic  axis,  and  that  it  does  not  include  a  loop  of  the  cord.  As 
the  arms  are  locked  a  jSnger  is  swept  around  the  shanks  to  prevent  catch- 
ing the  labia  or  vulvar  liairs  between  them. 

2.  Cephalic  Application.  It  is  assumed  that  the  head  has  passed 
the  brim  or  is  in  the  excavation.  The  left  blade  usually  is  passed  first. 
The  guiding  fingers  are  carried  up  along  the  side  of  the  head  as  far  as 
they  can  reach,  finding  the  place  where  there  is  most  room.  The  blade 
is  then  introduced,  and,  with  the  aid  of  one  finger  hooked  under  the 
front  or  the  back  rim  of  the  fenestra,  it  is  then  urged  gently  sidewise 
into  position  over  the  parietal  eminence.  With  changed  hands  the 
remaining  blade  is  applied  in  like  manner  over  the  opposite  parietal 
bone.  The  internal  fingers,  pushed  up  as  far  as  possible  between  the 
side  of  the  head  and  the  sacro-iliac  ligament,  guide  the  blade  to  its  des- 
tination. Should  it  have  l)een  necessary  to  pass  the  right  blade  first,  the 
handles  must  be  readjusted  for  locking. 

FlO.  897. 


Application  of  seoond  blade.    (ZwnncL.) 


If  the  forceps  is  in  proper  relation  to  the  head  it  will  lock  readily. 
It  will  now  be  seen  that  the  handles  do  not  lie  in  the  median  plane,  as 
they  do  when  applied  in  relation  with  the  sides  of  the  j)elvis.  In  high 
applications  they  will  be  found  nearly  or  quite  in  line  with  the  oblique 
diameter  of  the  pelvic  brim,  facing  strongly  to  one  side.  When  the 
head  is  deeper  in  the  pelvis  they  look  mor?  nearly  forward. 

(d)  Extraction.  The  forceps  being  locked,  the  operator  examines  to 
assure  himself  finally  that  the  blades  are  in  proj)cr  relation  with  the 
head.  The  force  and  frequency  of  the  fcctal  heart  are  noted  and  are 
listened  for  at  intervals  during  delivery. 

In  easy  extractions  the  pull  is  applied  with  one  hand  while  a  finger  of 
the  other  is  held  against  the  head  to  give  warning  should  the  instrument 
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slip*    When  more  force  is  required  both  hands  are  used  for  Intetba,  anJ 
examiQationa  are  made  iu  the  intervals, 

(a)  ill  Low  Operations.  In  low  operations  the  deliver?  h  effectd  for 
the  most  part  or  wholly  under  ocular  inspection.  With  the  head  well 
down  on  tlie  pelvic  floor  and  in  anterior  |>ositioD  but  little  tractile  forte 
is  needed  J  and  the  risks  of  either  fcetal  or  maternal  injuries  are  insignifi* 
caot.  The  foreejx^  is  grai^jMid  with  one  hand  near  the  lockj  the  Urst  iittd 
second  fingers  hooking  over  the  projecting  shoulders  at  die  upper  ensfanf 
the  handles.  The  least  possible  compressiun  is  ihni?  exerted  tipo  the 
head.  In  many  cases  none  is  required  to  maintain  the  ^rasp.  The  walk 
of  tlie  birtli-canalj  as  a  rule^  make  sufficient  presBure  to  keep  the  blades 
in  place  when  the  seizure  is  good  and  little  tractile  force  is  employed. 
Tbe  palm  of  the  hand  may  be  turned  up  or  down. 

Tlie  tractions,  like  the  natural  pains,  should  be  intermittent.  Tli^ 
should  continue  for  about  one  minute,  and  the  intervals  may  be  one  or 
two  minutes.  During  the  intervals  the  forceps  is  unlocked  to  relieve ik 
licad  from  pressure.  Tlie  line  of  tmetion  mnst  be  such  that  the  blades 
are  kept  constantly  in  the  axis  of  the  birth-caoaL 

The  extraction  of  the  head  may  or  may  not  be  completed  with  the 
forceps.  The  thickness  of  tlie  blades  is  too  small  to  make  any  appre- 
ciable difference  in  the  distention  of  the  pelvic  floor,  yet  too  great  simiu 
may  be  brought  upon  the  resisting  soft  parts  by  misdirection  of  the  tm^ 
tile  force  or  by  disturbance  of  the  normal  mechanism  of  expulBion  eren 
at  the  hands  of  an  expert*  Injury  may  inadvertently  be  done  by  iira^- 
ging  the  head  too  heiivily  ag-ainst  the  pelvic  floor  or  l>y  too  nipid  I'Jttfn- 
bioUp  The  writer  prcfen?,  therefore^  to  remove  the  forceps,  as  a  rule, 
when  the  head  has  descended  so  far  that  it  no  longer  recedes  in  Hieiimt- 
vals  between  tractions.  The  head  is  then  exiH?lltKl  easily  by  Itglit  jim^^ 
nre  applied  from  behind  through  the  perineum.  With  the  fin^a*r^  of  ^>i^ 
hand  upon  the  occiput  and  with  the  other  hanel  laid  flat  np4)n  the  bal^^ug 
surface  well  back  of  the  posterior  vulvar  commissure,  thumb  to  one  side 
and  fingers  to  the  other  of  the  genital  fissure,  the  advance  of  the  kad 
is  perfectly  under  control.  On  no  account  are  the  lingers  to  be  iiutfr 
dnced  into  the  rectum  for  the  purpose  of  shelling  out  the  head*  TIh' 
pmctice  is  unnecessary  and  is  incompatible  with  a  strict  asejisis. 

The  forceps  blades  are  removed  in  the  reverse  oi*der  of  their  applit^- 
tion.  Two  fingers  of  one  Imnd  are  ap|)lfed  ov^er  the  anterior  etJge  of  tlie 
blade  just  within  the  vulva  to  protect  the  maternal  soft  ]karts>  A&  tlie 
blade  is  withdrawn  the  handle  is  gradually  s%vept  well  up  over  the  Ofipo- 
site  groin,  Slioutd  an  olistacle  be  encountered  the  blade  must  not  be 
forcil>]y  extracted.  If  the  obstruction  cannot  be  overcome  by  slighth 
changing  the  direction  of  the  blade,  the  latter  may  be  left  in  place  titi 
the  head  is  delivered. 

If  delivery  is  completed  with  forceps  the  natural  mechanism  of  expul- 
sion must  be  closely  folio weth  The  head  is  dniwn  down  till  the  ntidia 
is  well  under  the  pnbie  arch,  Tlien  by  an  upward  movement  of  tlie 
handles  the  forehead,  the  face,  and  the  chin  are  made  to  swe^p  in  miciX!*- 
si  on  over  the  vulvar  edge,     (Fig-  398,) 

The  handles  may  be  hehl  forwanl  do  ring  the  perineal  stage  nf  tli<* 
operation  as  far  as  possible  vvilhout  bruising  the  soft  parts  IfetwiTU  ^» 
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itarlor  edges  of  the  blades  and  the  isehio-pubifi  ramu  This  will  neces- 
^taie  carrjiiig  the  Laii tiles  more  and  more  forward  and  upward  as  the 
'keail  descendsi  till  at  the  moment  when  it  escapes  they  are  almost  in 

>iitact  with  the  mother's  abdomen.  After  the  pelvic  floor  begins  to 
Ige  the  instrument  is  held  by  the  shanks  near  the  lock  with  the  mdial 

Jge  of  the  hand  up, 

FiQ.  3U8, 


fibowing  ibe  nonnAL  course  of  tbe  be^  in  ite  dtiecont  througli  the  birtb-caiial. 


If  ill  doubt  as  to  the  extent  to  which  the  handles  should  be  swept  for- 
ward, let  go  the  handles  and  observe  their  position.  If  the  blades  are 
in  proper  relation  to  the  head,  the  direction  which  the  handles  assume 
iWhea  left  to  themselves  will  be  that  in  which  they  should  be  held  during 
the  nrxt  tract  i on • 

,  Durinj^  the  perineal  8tage  of  the  operation  the  head  should  be  pressed 
well  up  inti)  the  pubic  arch.  The  perineum  and  anal  orifice  are  covered 
with  a  sterile  towel.  Over  this  the  hand  is  held  bi-oadly  across  the 
bulging  pelvic  floor,  the  thumb  lying  along  one  side  and  the  fingers  along 
|he  other  side  of  the  vulva*  Firm  preasiire  is  made  toward  the  pubic 
arch  during  traction.  This  manipulation  aids  materially  in  preventing 
jpelvic-rtoor  injuries  by  relieving  the  faj^eial  sitructnrcs  of  the  floor  of 
txcessiv^e  stmin  diu'lug  extractiijn  of  the  liead. 

'  lo  artificial  as  in  spontaneous  birth.s  time  is  an  Important  element  in 
the  prevention  of  ptTineal  injuries.     The  extraetion  must  Ije  slow  and 

;mdual  to  permit  the  jwlvie  floor  to  Ht retch.      In  priniiimrnej  as  a  rule, 
klf  hour  will  be  ref[nire£l  for  this  stage  of  the  delivery,  and  little  less 

in  mf-^t  other  eases, 
(6)  In  High  Operationa.     As  a  general,  if  not  an  invariable,  rule, 

xis-traction  fon3e(is  shouki  be  substituteil  for  the  classlcid  instruroent  at 
10  superior  stmit.     If  the  oitliuary  forceps  is  used   both   hands  are 
usual ly  required  for  t ruction.     If  a  straight  pull  upon  the  bandies  is  to 
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be  employed  they  may  face  each  other  with  the  handles  flatwise  between 
them*  The  first  two  fingers  of  one  Iiand  are  hooked  over  the  tmnsvera 
projeetions  and  upon  these  fingers  rest  the  corr^ponding  ones  of  the 
other  hand*  The  remaining  fingers  of  one  hand  encircle  the  Iiandlei, 
holding  them  firmly  enough  only  to  prevent  the  blades  fwjm  slipping. 
When  the  instrument  is  rightly  applied  little  or  no  compressicm  is 
necessary, 

Bnt  to  act  to  the  best  advantage  the  tractile  for*^  must  be  apijlieijig 
nearly  as  possible  in  the  axis  of  the  birtli-otnal.  A  «%traight  poll  on 
the  bandies  wastes  a  part  of  the  force  by  dragging  the  head  agaiiiBt  tlie 

FiO.  S99. 
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^^^ 


Hend  at  luperlor  eirol i ;  rtghl  uid  wrong  tnctlon.    (F^li4.e vcrr ) 

anterior  pelvic  wall  {Fig»  399),  and  the  misdireeted  force  is  not onlv  lost, 
but  is  mischievous.  It  increases  the  resistance  and  adds  to  the  riik  nf 
both  maternal  and  foetal  injuries.  Yet  with  an  instrument  of  luod^ 
rate  pelvic  curve  the  disadvantage  of  direct  traction  on  the  handler  is 
insignificant  in  easy  fon^eps  deliveries^ 

Axis  traction  is  possibk*  with  the  common  forceps  by  Pajot*s  (Gaii- 
bin's)  man^ruvre,  which  is  executed  as  follows  :  The  handles  are  belli 
lightly  with  one  hand  near  the  lockj  to  avoid  mucli  eompression,  aofi  tW 
other  hand  is  applied  upon  the  shanks  near  the  vidva.  Pressing  Jowu- 
ward  ^vith  the  Imnd  on  the  shanks  while  the  other  pulls  upward  uttlw* 
handles,  the  two  forces  may  be  so  balanced  that  the  resultant  shiill  "ct  lo 
the  line  of  descent  If  the  operator  stands  by  the  bed  or  table,  the  haoJ* 
are  applied  above  the  instrument  with  the  palmar  surfaces  down  (Fig* 
400);  sitting  the  hands  grasp  the  forceps  palms  upwanl  (Fig.  4^)li. 
The  mechanical  princi]>le  involved  is  also  set  forth  in  Fig.  402, 

Line  of  PiilL  A  strjiiglvt  line  ^wissing  through  the  umhilicns  and  tin* 
tip  of  the  coccyx  is  practically  the  line  of  pnll  till  the  head  n^acbe?*  J<^ 
pelvic  floor;  this  line  is  paniUd  with  the  posterior  surface  of  the  ^}^* 
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physis  pabis,  which  may  be  taken  as  the  guide.  For  greater  accuracy 
the  direction  may  sweep  very  slightly  backward  in  conform!^  with  the 
curvature  of  the  sacrum.  In  all  high  operations,  and  especially  in  pelvic 
distortion,  where  we  have  no  reliable  anatomical  guides  to  the  axis  of  the 
bony  canal^  the  axis-traction  instrument,  which  itself  points  out  the  way 


Fig.  400. 


Axis  traction  with  plain  forceps,  operator  standing.    Pajot's  manoDuvre. 
Fio.  401. 


Axis  traction  with  plain  forceps,  operator  sitting.    Pajot's  manoouvre. 

and  at  the  same  time  permits  the  greatest  possible  freedom  of  head  move- 
ments, offers  an  obvious  advautage. 

As  soon  as  the  pelvic  floor  begins  to  bulge  under  pressure  of  the 
advancing  head  the  line  of  direction  turns  somewhat  abruptly  forward. 
From  this  point  the  technique  does  not  differ  from  that  of  the  low  opera- 
tion already  described. 

1%€  amount  of  tractile  force  should  not  exceed  eighty  pounds;  in  the 
Pajot  method  it  can  scarcely  reach  that  limit  at  the  hands  of  most  oper- 
ators. In  the  writer's  experience  the  strengtli  of  pull  as  measurered  by 
a  dynamometer  attached  to  an  axis-traction  instrument,  has  not  in  the 
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most  difficult  of  justifiable  forceps  deliveries  exceeded  seventy  \mjii< 
In  a  properly  conduGieJ  forceps  oj>cnition  the  force  employed  will 
.seldom  be  more  tlKin  twenty -five  or  thirty  pounds^  and  it  will  very 
rarely  amount  to  fifty  |>0Linds* 

Traction  should  be  made  witt  the  arms  only.  Bracing  the  feet  tod 
pulling  with  the  weight  of  the  body  m  neither  necessary  nor  |>ermissibl*. 
The  begimiiDg  traction  should  be  tentative  to  make  sure  that  the  heaci  \^ 
properly  in  the  grasp  of  the  blad^  and  that  no  unusual  obstacle  or  dii- 
culty  is  present. 

Since  the  high  operation  must  Ijc  conducted  under  full  aniestbim,  tm 
aid  is  to  be  expected  from  the  natural  pains.     Well-directed  aMijmitial, 

FlO.  102. 


Sliowttig  the  mecbuiloi  of  t^xia  traction  •with  plaia  forceps.    (FAit A&£ttr  »tid  V^LiytKiJ 

Pressure,  however^  at  the  hands  of  a  skilled  assistant  is  an  efficient  help» 
'his  may  be  continued  with  advantage  till  the  head  is  well  doim  on  tw 
pelvic  floor. 

The  rule  of  a  pull  and  a  j^tangCj  of  about  one  minute  eac^h,  should  be 
observed  J  and  tlio  forceps  be  unlocked  in  the  intervals  between  ' 
to  relax  ilie  pressure  upon  the  head. 

General  Jiuies.  Tlie  normal  mechanism  of  lalmr  must  be  birictlv' 
served  throughout  the  descent.  As  soon  as  the  equator  of  the  hea*l  I 
passed  the  brim  rotation  begins.  While  the  forwartl  movement  i>f  tk« 
occiput  mujHt  not  be  forced  it  may  be  favored.  When  the  blades  \ii\"^ 
been  applied  in  relation  with  the  sides  of  the  pelvis^  they  must  be  re«J- 
justed  as  the  head  rotates  In  egurse  of  its  descent, 
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While  the  head  is  passing  the  superior  strait  the  possible  advantage 
of  the  Waleher  position  should  be  borne  in  mind.  Traction  should  be 
moderate,  permitting  time  for  moulding  of  the  head.  As  already  stated, 
the  cervix,  as  a  rule,  should  be  fully  dilated,  manually  if  need  be,  before 
the  application  of  forceps.  The  tension  of  the  cervical  ring  must  be 
watched  during  traction,  and  time  must  be  allowed  for  it  to  yield  gradu- 
ally should  dilatation  prove  not  to  have  been  complete.  If  the  cervix 
is  drawn  down  to  the  vulva  it  may  be  pushed  back  over  the  head  gently 
with  the  fingers  of  one  hand,  while  moderate  traction  uix)n  the  handles 
di  the  instrument  is  applied  with  the  other. 

(c)  In  Medium  Operations.  The  method  of  procedure  in  cases  inter- 
mediate between  the  high  and  the  low  operation  scarcely  needs  discus- 
sion. It  should  be  remembered  that  in  the  typical  relation  of  head  to 
pelvis  the  sagittal  suture  approximates  the  antero-posterior  diameter  of 
the  pelvis  only  when  the  heaa  has  reached  the  outlet  of  the  soft  parts. 
In  the  latter  situation  the  blades  applied  with  reference  to  the  pelvis  fall 
iirectly  over  the  biparietal  diameter.  The  higher  in  the  pelvis  the  more 
Dblique  will  be  the  seizure  of  the  head  in  the  pelvic  application  of  the 
instrument. 

Forceps  in  Occipito-posterior  Positions.  In  posterior  positions  of  the 
vertex  before  engagement  forceps  is  inadmissible.  It  is  the  writer's 
practice,  if  the  head  is  movable  at  the  brim  or  can  readily  be  pushed  up, 
to  rotate  not  the  head  alone  but  the  entire  f(Btus  into  dorso-anterior  posi- 
tion. Before  rupture  of  the  membranes  this  is  frequently  possible  by 
external  manipulation.  If  the  waters  have  escaped  one  hand  is  carried 
into  the  uterus  to  the  posterior  shoulder,  which  is  swept  outward  away 
From  the  median  line,  the  anterior  shoulder  at  the  same  time  being  urged 
inward  toward  the  median  line  by  the  external  hand  over  the  abdomen. 
This  is  done  with  the  aid  of  full  anaesthesia.  After  bringing  the  occiput 
to  the  front  the  head  is  crowded  into  the  pelvic  brim  by  external  press- 
ure, and  the  forceps  then  applied,  if  necessary. 

If  the  head  has  engaged  too  firmly  to  i)ermit  correction  of  the  mal- 
position, forceps  should  be  withheld  as  long  as  possible.  In  general, 
rotation  may  be  awaited  safely  so  long  as  the  pains  are  good,  the  pelvic 
floor  resilient,  and  the  conditions  of  both  patients  such  as  to  justify  delay. 
Except  in  extreme  emergencies,  simple  measures  should  be  exhausted 
before  resorting  to  instrumental  delivery.  The  operation  is  more  diffi- 
cult and  is  much  more  dangerous  to  mother  ana  child  than  when  the 
Dcciput  confronts  the  anterior  half  of  the  pelvis,  and  must  not  be  lightly 
undertaken.  When  forceps  must  be  used,  application  to  the  sides  of 
the  head  is  desirable,  yet  it  is  more  difficult  than  in  anterior  posi- 
tions. The  cephalic  application,  however,  is  inadvisal)le  before  the 
head  has  descended  into  the  cavity.  Generally,  it  will  be  found  best 
to  introduce  the  anterior  blade  first,  whether  that  be  the  left  or  the 
right  one.  A  mwlerately  firm  gnisj)  will  be  required  to  prevent  slip- 
ping (Fig.  403). 

In  occipito-posterior  ])ositions  the  arrest  of  the  head  fre([uently  means 
imperfect  flexion.  To  brinjr  down  the  occiput,  when  flexion  is  ineom- 
plete,  the  line  of  traction  should  be  somewhat  in  front  of  the  i)elvic  axis 
till  the  forehead  clears  the  piihic  arch  (Fiir.  404).  The  occipital  jmle 
may  then  be  lifted  over  the  vulvar  edge  with  the  foiceps.     The  writer, 
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however,  prefers  to  remove  the  forceps  when  the  head  has  reaebd  the 
vulvar  outlet  aiid  to  complete  the  delivery  by  manual  meiisures.  In  mm 
cases  it  is  possible  after  the  head  is  well  io  the  grasp  of  the  Tulvo^ 
vaginal  ring  to  rotate  the  occiput  to  the  front  by  manual  interfereDoe. 
Under  backward  pressure  with  the  fingers  of  one  hand  against  the  ante- 
rior temple^  rotation  usually  takes  place  with  the  utmost  facility*    The 


Relation  of  forceps  to  lieM  Iti  ocetp[to-po«t«rioi-  posiUmh  bead  well  9«Zfl(L 
(FARA^cirrftiid  VAJiNlfi*,) 

posterior  pole  of  the  head  may  at  the  same  time  be  drawn  forward  with 
the  other  hand,  if  necessary*  Even  should  the  rotation  be  difficult  tliere 
is  little  risk  of  doin|^  harm  to  either  mother  or  child  by  properly  dtm^ted 
manual  efforts.     It  is  commonly  stated  tliat  the  foetal  head  cannot  be 


nXTO 


Occlpjto-poslorior  ixisiLiuii,  i]iixi*ni  J»eomt4et©.    Forceps  Applted  over  mftatold  iktid  piillli:^  ftrnrf 
to  iiici^as^  tiejdoQ.    {Pahaheuf  and  Va&^ier.) 

turned  for  more  than  a  quarter  circle  witliout  danger  of  injur)'  to  tl>^ 
atlo-axial  articuhitiuiu  But  Tarnier  has  called  attcution  to  the  fuel  tb* 
the  torsion  is  distributed  along  the  entire  upper  portion  of  the  »f^^^ 
colimm,  anrl  may  safely  be  carried,  therefore^  beyond  a  quarter  cindg^ 
Exagj^e rated  rotation*  he  thinks,  is  lea-s  dangerous  thtm  the  excew^H 
flexion  necessary  to  delivery  in  the  posterior  position  of  the  otx*i[>ttt,    "     ' 

When   manual   measures   fliil   the   cautions  use  of  forcej>H  iu  *iliilW 
hands  may  serve  a  useful   purjwse  for  rotsiting  the  heail  after  it  n^ 
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reached  the  pelvic  floor.  It  is  essential  in  such  use  of  the  instrument 
that  the  long  axis  of  the  blades  be  kept  in  the  axis  of  the  birth-canal. 
To  this  end,  if  the  forceps  has  a  pelvic  curve,  the  handles  must  be  car- 
ried well  over  toward  that  thigh  which  confronts  the  concavity  of  the 
instrument.  The  rotation  is  made  through  not  more  than  ninety  de- 
grees at  one  eifort.  Time  is  then  allowed  for  the  trunk  to  rotate  with 
the  aid  needed  of  external  manipulation.  Rotation  having  been  effected, 
the  forceps  is  removed  and  reapplied  with  the  concavity  of  the  blades 
to  the  front.  As  a  rotator  straight  forceps  is  safer  than  one  with  the 
usual  pelvic  curve. 

Should  rotation  fail,  tlie  delivery  is  completed  with  forceps,  in  accord- 
ance with  the  usual  mwhanism  of  persistent  oeci  pi  to-posterior  positions. 
The  occiput  is  drawn  well  forwartl  and  lifted  over  the  ])osterior  vulvar 
commissure.  The  head  is  tlien  delivered  by  a  movement  of  extension 
about  the  nucha  as  a  pivotal  i>oint. 

Forceps  in  Face  Presentation.  In  mento-posterior  face  cases  forceps  is 
contraindicated.  In  an  impacted  face  position  symphyseotomy  should 
be  considered  if  the  child  is  living  and  viable,  otherwise  the  head  should 
be  perforated. 

In  low  mento-anterior  face  positions  forceps  delivery  presents  no  spe- 
cial difficulty.  Judicious  attempts  at  manual  rotation  are  often  success- 
ful. Cautious  rotiition  with  straight  forceps  may  be  tried  when  other 
methods  fail.  Kxtension  must  be  maintained  and  the  mechanism  of 
natural  delivery  be  carefully  followed.  The  only  safe  application  is  to 
the  sides  of  the  head,  and  care  is  necessary  to  secure  a  firm  hold,  reach- 
ing well  back  to  prevent  slipping.  Any  other  seizure  endangers  the 
child  by  pressure  upon  the  neck,  and,  moreover,  is  insecure.  Traction 
is  made  horizontally  till  the  chin  is  brought  well  under  the  pubic  arch ; 
then  by  raising  the  luuulKvs  the  face,  the  vertex,  and  the  occiput  are 
successively  swept  over  the  perineum. 

Forceps  to  Breech.  Forceps,  while  not  well  adapted  to  the  breech,  is  a 
valuable  measure  in  (»ertain  cases  of  this  presentation.  When  the  jKilvic 
end  of  the  fietal  ovoid  has  so  far  (Migaged  that  a  foot  cannot  be  brought 
down,  yet  has  not  sunk  deeply  enough  in  the  excavation  to  jXTniit  the 
successful  use  of  finger  or  fillet,  the  forceps  may  be  tried.  The  axis- 
traction  instrument  is  to  be  pn^ferred,  espe(»ially  in  high  operations. 
The  best  application  is  that  of  Ollivier  :  one  blade  resting  over  the 
sacrum  and  one  ilium,  the  other  over  the  jmsterior  surface  of  the  opposite 
thigh. 

Manual  rotation  is  sometimes  possible  when  the  position  is  not  pri- 
marily suitable  for  a  satisfactory  seizure.  When  the  breech  is  fixe<l 
transversely  in  the  pelvis,  the  blades  may  be  placed  over  the  trochanters. 
Applicatiim  over  the  iliac  crests  is  recommended  by  some  writers,  but 
these  bony  prominences  are  compressible,  and  the  tips  of  the  blades  are 
liable  to  injure  the  abdomen.  In  all  applications  to  the  breech  it  is 
difficult  so  to  regulate  the  grasp  as  to  make  the  hold  secure  and  at  the 
same  time  to  prevent  injurious  ])ressnre.  The  amount  of  tractile  force 
should  be  kept  at  a  minimum  by  pulling  only  during  the  pains  and  by 
the  help  of  abdominal  i)ressure  applied  by  an  assistant  over  the  fundus. 
If  the  child  is  dead  a  firm  jirasp  is  permissible. 

Forceps  to  After-coming  Head.     In  all  eaMS  of   breech  extraction  the 
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forceps  &lif>iild  l>e  in  readiness  for  instant  n^e  in  i^sises  of  diffieukyiu 
extracting  the  after-coming  heacL  The  forceps  in  liead-la§t  births^  while 
.seldom  ueeessary,  is  the  luost  effeetive  of  all  methods  of  delivering  ih 
head.  Tlie  application  is  attended  with  no  dillieuhy.  The  body  of  tb« 
child  should  be  held  np  over  the  abdomen  of  the  mother  and  the  hhh 
passed  beneath  the  fetal  trunk  (Fig.  405). 


FJCi.  405. 


.(•■^ 


Exlractlon  of  Lbe  after-oomtog  tie&d  wttb  frjretiTia. 

Head  Separated  from  the  Trinil\  It  may  become  necessary  ttux- 
tniot  the  detached  head  from  the  ntcrun  after  dt-f-upitation  r»r  wlirh  ih** 
head  ha.*?  been  torn  fmui  tlie  trtmk  and  left  In^hind  tlirnutrh  unskilliil 
traction  upon  the  trunk  in  breech  births.  Frequently,  wilh  fliealilof 
suprapubic  pressure,  the  delivery  is  possible  without  resort  to  mirn- 
meats*  In  forceps  as  in  manual  extraction,  the  chin  in  such  <^sea  sW4 
first  be  brought  down  and  so  hehl  during  the  delivery,  to  keep  the  loug 
diameter  of  the  head  in  tlie  axis  of  tlie  uterua 


Axis-TRAiTioN  Forceps. 


An  obvious  dis^ad vantage  of  tlie  classical  forceps  is  the   fart  tliat 
pulling  in  Hue  'vith  tlie  handles  the  tmctile  force  i.s  nut  applifil  in  *!"*' 
jjarturicnt  axis.     The  head  a^^  it  is  (h^iwn  down  is  dragged  yg^iins^t  tic 
anterior  soft  pirts  of  the  birth-canal  (Fig*  oJ>tP), 

By  Pajot's  manrx'uvre  tliis  fault  in  the  ordinart'  forceps  is  obviated  in 
part  hut  not  wholly,  since  it  is  impossible  to  estimate  precisely  Uie  direc- 
tion of  the  pelvic  axis*  Several  devices  have  been  pro[H>sc«l  witli  a  virt 
to  acconiplisLnng  axis  traction,  Among  these  may  be  rnentioHerl  tlif 
forceps  of  Galabin,  with  the  handles  bent  backward,  IFul^ert's  foiXT]'^ 
in  which  the  traction  Is  made  at  the  end  of  a  rigid  arm  pnijerlini:  Imt- 
vvai'd  at  a  right  angle  frt^m  the  shanks^  and  Ponl let's  force|i8^  la  ^^Hdi 
the  pidl  is  applied  by  means  of  tapes  passed  throagb  ajM^rturr^s  ia  fh*' 
blades.  All  tliese  instruments  arc  opeii  to  tlie  objection  that  the  hnfi* 
pull  is  left  to  the  judgment  of  tlie  opemtor,  and  they  do  not,  then*(( 
inmre  precision  in  tlie  right  line  of  tmetion. 
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Another  and  perhaps  a  more  serious  defect  in  the  common  forceps  is 
the  fact  that  its  rigid  grasp  interferes  to  a  greater  or  less  extent  with 
the  natural  movements  of  the  head.  In  this  particular,  as  in  the  line  of 
puUy  it  is  in  high  operations  that  the  ordinary  instrument  is  at  its  greatest 
disadvantage.  This  fault,  like  the  first,  loses  much  of  its  importance  at 
the  hands  of  a  skilful  operator,  yet  is  by  no  means  wholly  obviated  even 
by  the  most  expert  management.  After  the  head  has  reached  the  pelvic 
floor  the  mechanism  is  less  complex  and  its  regulation  more  easily  at 
command  of  the  operator. 

In  1877  Tarnier,  of  Paris,  gave  to  the  profession  an  axis-traction  for- 
ceps which,  as  since  modified,  has  been  widely  adopted.  In  this  instru- 
ment each  arm,  which  does  not  differ  essentially  from  the  ordinary  pattern, 
is  provided  with  a  slender  traction-rod  which  is  attached  by  a  movable 
joint  to  the  heel  of  the  blade  and  terminates  below  near  the  lock.  The- 
oretically the  rods  should  pull  from  the  centres  of  the  blades,  since  trac- 
tion from  these  points  would  involve  no  directive  action  on  the  head. 
But  to  place  the  traction  studs  at  the  centre  of  the  blade  it  would  be 
necessary  to  insert  in  the  fenestra  a  transverse  bar,  which  would  be  likely 
to  injure  the  head.  The  stud  is,  therefore,  located  at  the  heel  of  the 
blade.  This  construction,  while  not  theoretically  perfect,  practically 
answers  all  requirements.  The  rod  runs  along  the  under  edge  of  the 
shank,  and  when  not  in  use  is  held  in  place  by  a  pin  against  which  it 
rests  at  its  lower  end.     After  the  blades  are  applied  and  the  instrument 


Fig.  406. 


Tarnier's  azls-tractloD  forceps. 


locked  the  necessary  compression  is  maintained  by  means  of  a  fixation 
screw  attached  to  the  hiiiulles.  The  use  of  the  fixation  screw,  however,  is 
not  always  necx'ssary.  Tlie  lower  ends  of  the  traction  rods  are  released  from 
the  shanks  and  are  locked  to  a  traction  handle.  The  latter  consists  of 
a  single  rod  bent  strongly  backward  and  armed  at  its  lower  end  with  a 
cross-bar  for  convenience  in  pulling.     The  construction  of  the  instru- 
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ment  irt  siic'li  tlmt  when  the*  trac^tif>n  rods  an?  liehl  ahmit  two-fiftii>  ot  :fi^ 
incli  nway  troni  the  ffirt^eps  j^h^iiiks  the  line  of  pull  will  he  iis  tliraxiHit 
the  hlacW,  luid,  therefi^re,  in  that  of  the  hirth-canal,  A  niovahlf  jniuiiii 
tlic  crofis-bar  and  the  one  at  the  attachment  to  the  blach's  |wmi(  i)if 
ntmo.st  freedom  of  head  movement'*.  Tlie  blades  when  properly  npp!i«i 
maintain  their  normal  relation  to  the  axris  of  the  pa^Ji^ages  as  the  Wl 
descends.  The  application  handles  ehan^c  their  direction  with  lU: 
changing  direction  of  the  hhules  in  the  conr^e  of  the  desoeDt,  and  tliiis 
serve  as  an  index  of  the  right  line  of  traction. 

Lusk's  axi,'^tractIon  forcepa  differs  from  the  Tarnicr  mwlel  mainly  in 
being  lighter.  In  tlie  Simpson  pattern  the  traction  apparatus  is  attached 
to  the  ordinary  Simpson  foroep,s,  Murray  has  made  a  special  study  of 
the  principle  of  axis  traction  fn>m  a  matheraatical  stand-|)oiiit,  and  h^ 
enunciated  a  formula  fur  the  canstruetion  of  the  instrument,  Reynolds 
and  others  have  devise*!  traction  rods  to  he  attachetl  to  ordinary  farcfp!?; 
hut  these  applianct»s  only  approximately  ace^jmplish  their  object  The 
axis-traction  forceps  of  t&e  writer  is  coustrncled  on  the  forninlaof  Milne 
Murray^  bnt  is  much  lighter  (Fig,  408).  A  model  used  for  several  year? 
weighs,  without  traction  rods  and  handle,  only  sixteen  ounces,  yet  liM 
proved  equal  to  all  requirements. 


■■'---.N 


'"//m 


Mechdolca  of  axtB  tract loti  fon^eps. 
Fulling  at  ttie  traeUoD*faaudlo  Lq  tlie  dlnK;tiDn  inilleated  by  ttve  lower  «jtpw»  tlie  line  of  tiadlo* 
ia  tbe  axEt  of  tbe  blad^,  ai  iliowti  by  tli^  ^i^per  arrow,    {Fakabei^f  aM  VAlUttUUj 

The  snjieriority  of  axis-traction  forceps  over  the  simple  instnnaent, 
commonly  aeeeptefl^  depends  upon  two  things:  1 ,  Pnllini^^as  it  d^R^-^  dmvUy 
in  the  line  of  deac^ent  all  tlie  tractile  fort^e  U  utilized.    2,  The  blades  bejn? 
free  to  follow  the  natural  movements  nf  the  head,  the  normal  nieeliauistii  ^ 
not  disturhcd*     Delivery  h  thus  accomplished  with  the  U^iM^i  [xjesii''*^ 
amount  of  traction  and  with  a  miniimnn  of  maternal  aiul  fveial  injnri*^' 
The  facility  with  which  the  head  may  he  b  rung  lit  down  with  '  ^ 
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forceps  is  often  in  striking  contrast  with  the  difficulty  frequently  encoun- 
tered in  delivery  with  the  classical  instrument.  Breus,  however,  denies 
that  the  value  of  the  Tarnier  forceps  depends  in  any  degree  on  the  axis- 
traction  feature,  and  attributes  it  solely  to  the  movable  joints  of  the  trac- 

FlG.  408. 


Jewett'8  axis-traction  forceps. 
K.  Lock  for  attaching  traction-handle  to  rods. 

tion  rods  and  the  consequent  freedom  of  the  head  movements.  His  own 
instrument  consists  essentially  of  a  simple  forceps  modified  by  the  intro- 
duction of  a  movable  joint  between  the  blades  and  the  shanks.  A  pair 
of  rods  rigidly  attached  to  the  blades  and  projecting  in  front  of  the 
shanks  serves  to  indicate  the  position  of  the  blades  (Fig.  409). 

Fig.  409. 


Brviw'  Forceps. 

Murray  and  Naegele  claim  the  same  advantage  for  axis-traction  appa- 
ratus in  low  as  in  high  oi>erations.  lu  the  writer's  experience,  j)elvic-floor 
injuries  have  occurred  more  freciuently  when  the  delivery  was  completed 
with  Tarnier's  than  with  the  common  forceps.  The  axis-traction  instru- 
ment offers  no  advanttige  aftiT  the  head  has  passed  the  inferior  strait. 
Below  this  point  the  special  tractors  may  best  l)e  disused  and  the  delivery 
be  managed  as  with  simple  forceps,  or  the  latter  be  substituted. 

Operatioh.  The  blades  arc  l)est  applied  with  the  patient  in  the  usual 
dorsal  recumbent  ])osition.  For  extraction  she  may  lie  on  the  back 
if  the  operation  is  conduc^ted  on  a  table;  on  a  low  bed  she  should 
be  turned  upon  the  loft  side.  Walcher\s  ])osili()n  may  be  utilized  in 
difficult  extractions.  After  the  forceps  has  l)een  adjusted  and  locked, 
the  application  handles  are  jj^raspcd  with  one  hand  firmly  enough  barely 
to  brine:  the  blades  in  contact  with  the  head.     The  fixation  screw  is  then 
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set  to  maiDtain  the  pressure  thus  obtained,  but  must  not  be  used  forcoin- 
pression,  owing  to  the  difficulty  of  correctly  estimating  the  amount  of 
force  applied.  The  use  of  the  screw,  however,  is  not  always  necessan*. 
When  employed  it  should  be  released  in  the  intervals  between  tractions. 

The  pull  is  applied  at  the  traction  bar  with  one  hand,  while  a  finger  of 
the  other  is  held  against  the  head  to  give  warning  should  the  blades  bcpn 
to  slip.  Very  rarely  will  it  be  necessary  to  use  both  hands  for  pulling. 
The  traction  rods  must  not  be  allowed  to  rest  against  the  shanks  of  the 
forceps,  but  should  constantly  be  held  in  a  position  just  free  from  them. 
As  the  head  descends  the  application  handles  move  forward,  and  thus 
indicate  tlie  changing  direction  in  which  traction  is  to  be  made. 

When  the  head  has  been  brought  down  to  the  pelvic  floor  the  traction 
handle  is  detached  and  the  delivery  completed  as  with  the  ordinary  for- 
ceps, or  the  classical  instrument  may  be  used  if  preferred. 


CHAPTER   XXXII. 

VERSION. 

Vebsiox  may  be  defined  as  a  manual  operation  by  which  the  long 
axis  of  the  foetal  ovoid  is  wholly  or  partially  inverted.  Thus  a  cephalic 
maybe  substituted  forapodalic  presentation,  or  a  podalic  for  a  cephalic, 
or  a  transverse  may  be  reduced  to  a  longitudinal  presentation.  When 
the  head  is  made  to  present,  the  operation  is  termed  cephalic  version ; 
when  the  foetus  is  so  turned  as  to  bring  one  or  both  feet  into  the  birth- 
canal,  it  is  called  podalic  version.  The  terms  podalic  and  pelvic  version 
are  used  interchangeably. 

Version  may  be  accomplished  in  one  of  three  ways:  by  external, 
internal,  or  combined  external  and  internal  manipulation. 

Indicatioiis  for  Cephalic  Version.  The  indications  for  cephalic  version 
are  limited,  since  other  than  a  head  presentation  is  commonly  due  to 
some  disproportion  between  the  head  and  the  pelvic  inlet  (Pinard). 

Transverse  and  breech  presentations  when  seen  before  labor  or  during 
the  first  stage  prior  to  rupture  of  the  membranes  justify  an  attempt 
at  cephalic  version.  To  be  successful,  the  membranes  must  not  have 
been  broken,  and  the  pelvis  must  be  sufficiently  ample  to  receive  and 
permit  the  engagement  of  the  cephalic  pole. 

Indications  for  Podalic  Version  in  Transverse  Presentation.  In  normal 
pelves  with  the  head  presenting  and  the  life  of  the  mother  or  child 
threatened,  if  the  head  is  not  or  can  not  be  engaged,  or  the  cervix  is  not 
sufficiently  dilated  to  permit  the  use  of  forceps,  podalic  version  is  the 
operation  of  election.  In  certain  cases  of  placenta  pnevia  one  or  both 
feet  may  be  brought  down  to  control  hemorrhage.  In  prolapse  of  the 
cord,  when  the  membranes  are  ruptured  and  the  head  has  not  entered 
the  brim,  attempts  at  reposition  having  failed,  version  may  be  done. 
In  prolapse  of  one  or  both  arms,  or  of  an  arm  and  a  foot,  podalic 
version  is  indicated.  In  head  presentations  when  owing  to  mal]x>sition 
or  other  complication  the  head  fails  to  engage  at  the  superior  strait,  as 
in  face  or  brow  presentation,  twins  or  irreducible  occipito-posterior  ]K)si- 
tions  or  when  proper  flexion  to  secure  engagement  cannot  be  made ;  in 
anencephalus  and  in  the  minor  degrees  of  hydroce])halus ;  in  emer- 
gencies complicated  with  an  unengaged  head  or  an  incompletely  dihited 
cervix,  as  eclampsia,  accidental  hemorrhage,  rupture  of  the  uterus, 
embolism,  and  death  of  the  mother,  ])odalie  version  affords  the  most  rapid 
means  of  delivery. 

Podalic  version  is  indicated  in  simple  flattened  ]x?lvis  when  the  con- 
jugate vera  is  not  less  than  8  cm.  (3.15  inches),  the  head  being  of 
typical  normal  size;  and  in  all  cases  of  equivalent  disproportion  between 
head  and  pelvis. 

Contraindications  to  Podalic  Version  are  :  impaction  or  firm  engagement 
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of  the  preseDtIng  part;  tetauic  contraction  of  the  utoms  with  a wi- 

ileveloptid  ring  of  Bandl^  appreciable  two  or  more  inches  abov**  ili 
symphysis  (Winckel);  true  conjugate  l>elo\v  8  em.  (:1^  iat.fe)jl 
oblique  contraction  in  whicli  tlie  inlet  is  cncroacbeil  uiK»n  ;  Iaii|-wn- 
tinueJ  dry  labor;  cervix  not  dilated  or  dilatable,  Wliiic  tlie  laf^t  twa 
conditions  do  not  positively  prohil)it  the  ixrHbrmanee  nf  wmm^iy 
difficulties  and  dangers  of  th<i  o}x^ratioii  are  so  increii&ed  that  the  jm»- 
cednrc  in  hardly  justifiable, 

Oonditioiis  Favorable  to  the  Successfnl  Ferfonaanee  of  Venionare :  exs 
diagnosis;  ample  pelvic  capacity,  with  approximate  knowdedg^  of  tl 
relative  ahe  of  tlie  child  and  pelvis  ;  thin  and  llexiblo  abdominal  Wkjl 
and  the  presence  of  the  wdiolc  or  part  of  the  anvniotie  flnid. 

Dangers  of  VerBiom,  To  the  Mnthci\  In  external  and  hi[Mibr  xm\m 
the  dangers  are  insignificant.  In  internal  version  the  woman  h  Ftilfjt'd 
to  the  increased  risks  of  piiK^ible  nterino  rupture,  sepsis,  hemorrbgc, 
shock,  and  extensive  lacerations  of  the  cervix  and  pelvic  floor. 

The  Chlid  is  cxposc^lby  the  internal  pcKlalie  metlnxl  to  injury  or  drath 
from  fractures  of  the  liurueruB  and  teniur,  coniprf^^siion  of  the  ijiiiie, 
and  asphyxia  during  its  passage  through  the  hirlh-canah 

While  under  modem  methods  of  diagnosi^i  the  field  f>f  ver?ioti  Li? 
been  narrow^ed  for  the  exjH^rt  by  traction  forct*]>s,  symphyseotcimy,  jukI 
elective  Cie??arean  j^cctiiin,  it  will  always  rcniain  a  valuable  prfxx^tliirc 
for  the  gcnenil  pmetitioner  in  emergencies  necessitating  i^pid  deiivcrv 
in  the  presence  of  an  unengaged  head,  and  ^lien  projicr  assistance  uad 
appliances  for  the  performance  of  it«  alternatives  are  not  at  his  iri: 
diatc  command. 

External  Veraioa*  Ven^ioa  by  external  manifndation  is  cniphyt'd 
convert  u  breech  into  a  head  presentation  or  to  correct  trau^vt^rse  )i] 
entatton.  It  is  the  sinij^ies^t  and  safest  method  of  turning,  and  u  to^ 
seldom  practised,  since  few  physicians?  become  skilled  in  abdoisii 
palpation,  A  positive  diagnof^is  is  esi^ntial  before  version  is  atteiu^ 
ny  any  methoil.  Pelvic  or  podalic  version  by  external  manipiilatii 
is  not  always  pmcticable*  Ccptialic  version  by  the  external  methodic 
frequently  }>ossible,  and  has  been  advocated  in  l>reeeh  prc*seniation^ 
by  recent  av  riters  wlien  seen  before  or  at  the  iK'ginning  of  labor,  Tlif 
presence  of  the  liquor  amnii,  thin^  lax  abdominal  walls^  and  an  ampli' 
pelvis  are  prerequisites*  The  method  is  free  frtmi  all  danger  of 
septic  infection.  Objections  which  liave  been  urged  against  the  mv 
version  of  breech  presentations  into  head  easi's  are:  Firsi,  lu  pnmi- 
pane  it  is  generally  impossible  witliout  nna-sthesia  to  perform  f^^tal 
evolution,  because  of  the  resistance  of  the  maternal  soft  parts,  Sectimi. 
F*Tetal  aceommtMlaHon  will  etmimonly  cauBC  the  breech  to  return  to 
superior  strait,  owning  to  tlip  continued  existence  of  one  of  the  Ibur 
eral  causes  (*f  malpresentalion  and  maljiosition,  *,  c,  small  pelvis,  1 
head,  excessive  liquor  umnii,  or  sninll  child.  In  inulti|iiine  little  i^tu 
be  gained  by  the  substitution  of  the  brad  for  the  breech,  as  tht*?^*  tti?^'? 
nsually  terminate  favorably,  if  propcrlv  managed,  ^lo  both  motl»er  ai 
child.  On  the  other  hand,  substttution  of  the  lireech  for  the  head  hy^ 
ternal  version  may  be  advantngeoug  in  oblique  contraction  r»f  the  \ 
when  the  antenj-i>t>sterinr  diameter  exceeds  3|  (9,ol  cm,)  inches,  sim 
enables  the  operator  to  direct  tlie  lai^e  oecipital  pole  of  the  hesul  u 


uod 

i 


the  moBt  roomy  side  of  the  pelvis;  in  tmtiaver&e  presentations;  in 
siightlj-  flatteiiL*d  pelves  ;  and  in  abnormal  prescnUitioii  of  the  placenta, 

CosTRAiNDiCATiONf!i  TO  EXTERNAL  Yeh^iok.  Tbii?  ojjeration  can- 
nut  be  effected  when  tlie  presenting  part  lia.s  gunk  deep  in  the  pelvis^  or 
when  tlie  amniotic  fluid  h  scant  or  has  already  drained  away,  when  the 
waters  are  excessive,  or  in  the  presence  of  a  niacerate<l  ftetus  or  twin 
pregnancy.     It  is  seldom  pmcticable  after  the  onset  of  labor. 

Technique,  PreUmlnanj  Pleasures.  The  }>nsition  and  size  of  tlie 
child  are  determined  by  alxlominal  palpation.  The  B\ze  of  the  pelvis 
is  estimated.  The  bladder  and  the  rectum  are  emptied,  Irregntaror 
spasmodic  contractions  of  the  uterus  are  controlled  with  an  opium  eup- 

Fio,  ilO. 


Ext^niftl  yertlon. 


posftorvj  if  labor  has  already  bcjErun,  The  woman  is  placed  in  the  dorsal 
position,  with  the  head  and  shoulders  ehn'at(*d,  the  lejrs  and  thighs 
slightly  flexedj  and  the  knees  apart,  Anffisthesia  is  seldom  neces- 
aarvp 

A  band  is  now  placed  on  each  pole  of  the  foetal  ovoid,  and  by  steady 
pressure  the  head  h  carried  in  the  dircnrtion  toward!  wliieh  tlic  oeeipiit 
point,*?,  while  the  breech  is  pushed  toward  the  feet.  This  manipnlatit>n 
IS  checked  from  time  to  time  by  uterine  eontmction.s.  Whatever  gain 
t^as  been  made  in  the  evolution  must  be  held  carefully  until  the  uterus 
^  in  relaxes,  when  the  effort  is  continued  until  a  favorable  lon^itu- 
final  presentation  is  obtained.  When  either  the  head  or  the  breech  is 
br*)iight  over  the  brim  it  should  be  made  to  engage,  for  until  the  pre- 
senting part  lias  entered  the  superior  strait  the  version  is  not  complete. 
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This  is  usually  a^complLshed  whcu  external  version  is  made  after  lafct^t 
has  begun  and  regular  uterine  eoulmclions  sire  fully  estahlis^hed,  on  \)y 
rupture  of  tlje  membninej^  when  the  version  h  made  during  the  la  ^fcter 

Eart  of  the  first  stage.     Under  such  coiKlitioiis  the  liead  or  breech  r^^aav 
e  cRiwdod  into  the  pelvis  by  suprapubic  pressure  with  the  patten -ft  ijj 
W  a  I  eb  er*s  jiom  ti  on . 

When  the  presenting  part  eatmot  be  made  to  engage,  the  longitude  xml 
relation  of  the  firtusi  niu^t   be  retained  by  the  applieation  of  ^Kuh  ^^utf 
binder  until   labor  is  establi?4lied,  m^  the  causes  which    had  pnxiuecd     thp 
primary  mal presentation  tend   to  rcpHxluco  it.     In  certain  ca^^s   ret^^j), 
tion  of  the  fnetus  in  the  desired  position  can   l>e  maintained  odIv-  hy 
rupture  of  the  nierabranes,  an  undesirable  prex^edure  beeaii!^  of  the  ecm- 
sequeut  dry  labor. 

Eipolar  Version  was  |iei*fecte<l  by  liraxtnn-Hicksj  who  demonstrated 
the  praolicability  of  canning  the  relation  of  the  long  axis  of  the  foetal 
ovoid  to  confornj  witfi  that  of  the  uterus  by  combined  external  and 
internal  manipulation.  In  Hieks*s  method  the  internal  fingers  do  not 
jxis.'i  beyond  the  presenting  jmrt. 

The  advantages  of  thi.s  niethrHl  are  :  that  it  may  be  accotaptished 
through  a  dilatation  of  the  cervix  that  will  admit  but  two  fin^r?, 
during  the  tinst  stage  ctf  lalK»r,  Iwfoix?  the  membranes  have  ruptureti, 
or  after  rnptuix?  Irtdbre  the  waters  have  drained  away.  Done  iimk 
aseptic  precaution,^  there  i^  Ioks  thingcr  of  infecting  the  uterus  tbuin 
the  internal  method,  as  the  fingers  never  jtenetrate  the  deef>er  pirt^ 
of  the  womb.  Shock,  traumatism,  and  danger  of  injury  to  the  mu^ 
are  diminished.  Sejmration  of  the  placenta  and  prolapse  of  the  copi 
are  preventable  accidents* 

Indications  for  Bipolar  Version. — Bipolar  vereion  ig  indicateii 
in  brow  ])resentations  when  attempts  at  flexion  and  engagement  kvc 
failed  ;  in  o<;ci[>ito*posterior  positions  of  the  vertex  when  |K>stuniI  an<l 
manual  methods  have  not  ^ueceeded  in  bringing  the  head  into  the  liritn. 
In  cros8-births  atit)  in  (prolapse  of  the  eoni  with  but  flight  cervical  M^- 
tat  ion,  be  fore  the  wa  t  e  rs  1  va  ve  i^  sen  ped ,  hi  \m\  a  r  v  e  r  s  i  on  m  ay  be  t  n<;i  I  ♦  1  ** 
placenta  pnevia  pKhilie  version  l)y  thia  method  brings  the  brcceh  within 
the  cervix  much  earlier  than  is  possible  hy  the  internal  nietho*!,  st^itf- 
ing  compression  of  tlic  plac»cnta  and  arrcBting  hemorrhage.  In  all  «i 
the  foregoing  conditions  bipolar  turning  should  be  the  oi>enitioti  <»f 
election. 

Mf^rrurm  of  PKnroRMANCE.  Strict  asepsis  is  imperative,  Attcf 
the  bladder  and  rcctnm  have  been  emptied  the  patient  is  placed  acrM# 
tlie  bcfl  or  u]>on  a  table,  in  the  dorwal  recumbent  position,  with  the  thigh? 
flexed  on  the  abdomen,  and  the  vulva,  vagina,  inner  surfaeei?  of  ibe 
thigliP, and  tlie  alxlorainal  wall  arc  rcnderc*il  a5*t€*ptic,  Ame^thefiia  filcjH- 
tates  the  mani|)ulation. 

Before  operating  the  diagnosis  should  he  confirmetl  under  narco^i^ 
Care  mus^t  lie  taken  not  to  rupture  the  meml^ranes,  as  the  presence  (*f 
the  amniotic  fluid  favoi^e  easy  evolution  of  the  ffrtiis* 

When  a  cephalic  version  h  to  be  made  by  this  method,  HicW?*  clear 
and  concise  description  will  perhajis  serve  as  the  best  guide  :  **  Intro- 
duce the  left  hand  into  the  V£igina»  as  in  |>i sialic  version,  antl  plae*^  tlw 
right  hand  on  the  outside  of  the  abdomen,  in  order  to  make  oui 
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position  of  the  foetus  and  the  direction  of  its  head  and  feet*  Should 
the  shoulder  present,  push  it  witli  one  or  two  fingers  in  the  direetion 
of  the  feet*  At  tlie  same  time  pressure  with  the  other  hand  shoald 
be  exerted  on  the  ceplialic  end  of  tlic  child.  This  will  bring  the  head 
down  to  tiie  os ;  tlien  let  the  head  be  received  on  the  tips  of  the  two 
inside  fingers.  The  head  will  play  tike  a  ball  between  the  two  hands; 
it  will  be  under  their  command,  and  C4an  be  placed  in  almost  any  }>art 
of  the  uterus  at  will  ;  let  the  head  then  \x}  placed  over  the  os,  taking 
care  to  rectify  any  tendency  t^  face  pre^^entution.  It  is  well,  if  the 
breech  will  not  rise  to  the  fundus  readily,  after  the  liead  is  fairly  in 
the  OS,  to  withdraw  the  hand  from  the  vagina  and  with  it  press  the 
breech  from  the  exterior.  The  hand  which  is  gently  retaining  the 
head   from   the  outride  should  continue  there  for  s^jnie  little  time,  till 


KIG-  4U* 


FInt  step  In  bipolar  podalic  Tonlon.  The  hand  Is  In  the  vo^nft,  and  the  two  HnKeiiitbTttU|;li 
the  Een'ix  displace  tbu  heMd»  while  the  eicteriial  hand  oarrlce  the  breech  toward  the  side  on  whicit 
the  feel  lie. 

the  pains  have  insureil  the  retention  of  the  child  in  its  new  position 
and  the  adaptation  of  the  uterine  walls  to  its  new  form.  Should  the 
membranes  be  |jerfect,  it  is  advisable  to  niptnrc  them  as  soon  as  the 
head  is  at  tlie  os  uteri ;  durii*^  and  after  the  escape  of  the  liquor 
amnii  the  head  will  move  easily  into  its^  projwr  pjsition*"  The  pro- 
cedure which  has  been  quoted  is  so  ,^imijle  that  there  can  be  no  objec- 
tion to  its  trial,  for  if  it  iails  podalic  version  may  be  done  without 
removing  the  hand  from  the  vagina. 

Po<lalic  version  by  this  inethiMl  finds  more  general  application*  The 
technique  may  be  described  as  follows  t  one  hand  is  passed  into  the 
vagina  and  two  finp^ers  through  the  cervix  to  displace  the  presenting 
part  (the  head),  while  the  other  hand  is  placed  on  the  oetside  of  the 
alwlomen  on  the  podalic  pole.  The  choice  of  hands  is  of  some  impor* 
tanee<  If  the  occiput  is  lying  to  the  left,  the  use  of  the  left  hand  has 
45 
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an  advantage ;  while  if  the  occiput  is  to  the  ri^hl,  the  right  hand  wilt ' 
more  easily  displace  it  iTito  the  iliac  fossa.     "With  the  external  hand  the 
breech  is  pushed  toward  the  side  on  which  the  feet  lie,  while  the  intema] 
hand  tosses  the  head  out  of  the  excavation  into  the  iliac  fcjssa  tovan 
which  the  occiput  i>oints.     As  each  successive  part  of  the  feet  us  prt^iiti 
it  is  tossed  into  the  iliac  fossa,  wdiile  the  external  hand  carries  dielm^h'' 
into  the  lower  uterine  segment  until  a  knee  is  brought  within  mvh 
Tlic  membranos  are  now  ruptured  and  a  foot  brought  down  itito  I 
vagina.      A   podalic   version   is   never   complete   until   the  hrecdi 
engjiged. 

It  is  well  to  make  Siufficient  traction  on  the  presenting  legtobtia^ 
the  knee  to  the  vulva ;  when  this  has  been  accomplished  it  is  evident 


Fig.  412. 


i^vcond  Slop  in  btpolar  podsUe  TereidQ. 

that  the  bn*cch  has  entered  the  brim,     AVbcn  the  evolution  h  eompw 
the  case  may  be  left  to  terminate  unaided  as  a  jjelvic  prest^ntation,  unless^ 
need  for  rajud  delivery  exij^ts. 

eternal  Version.     In  thi^  method  of  turning  the  hand  of  the  open 
is  passed  into  the  uterus  until  a  foot  or  both  feet  can  Ix?  grui=|>i'ii  ao^ 
brought  down  through  the  cervix.     Tliis  is  the  most  eflective  ami  m% 
comraoulj  employed  metluKl  of  version. 

INDICATIONS  FOR  Intehnal  V ERSioN-     Mauv  of  the  indieati< 
have  already  been  mentioned  tinder  the  gcnenil  eousiderations  for  vefi'i^'*- 
Chief  among  these  are  conditions  of  the  mother  or  child  calling  i^ 
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prompt  delivery,  as  ^ktnpsia,  placenta  pri&via,  accidental  hemorrhage, 
threatened  or  sudden  materuiil  death,  and  prolapsus  funis*  In  malposi- 
tions of  the  head  J  when  attempts  at  flexion  and  engagement  of  the 
vertex  liave  failed^  internal  podalic  version  may  succeed  when  the  con- 
jugata  vera  is  above  8  cm.  (3 J 5  inches).  The  head  may  then  be 
brought  down  through  the  sujierior  strait  by  jte  smallest  diameters. 
The  head  enters  the  brim  as  an  inverted  wedge. 

Danoeks  and  CoNTRAiNnrcATiONa  This  operation  should  not  be 
attempted  before  the  cervix  is  fully  dilated  or  dilatable  or  easily  passable 
for  the  head  withrmt  injury. 

As  the  hand  is  passed  deeply  into  the  uterus,  the  woman  is  exposed  to 
an  increased  liability  to  sepsis  and  to  pnssible  uterine  rupture,  owning  to 


Flu,  4Ta. 
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Third  itep  In  (biiwJarl  iK^labc  veraioii. 

the  additional  bulk  of  the  uterine  contents.  Considerable  shock  is 
occasioned  by  the  operation^  and  Uw  precipitate  delivery  may  be  followed 
by  lacerations  and  post-partiim  hemorrhage.  This  operation  should 
never  be  done  in  a  tetanic  uterus  with  a  high  and  well -developed 
retraction-ring,  nor  %vlien  the  head  is  firmly  impacted  in  the  pelvis. 

The  ApvANTACiEsarethe^peed  and  facility  with  which  delivery  may 
be  aceoniplishctl,  ow  ing  to  the  complete  control  which  it  affords  of  the 
feet  US  and  it»  evolution. 

Method  of  OrKUATiNG.  Inasmuch  as  internal  combined  version 
has  the  broadest  application  and  requires  the  introduction  of  the  whole 
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hand  and  a  part  of  the  forearm  into  the  uterusj  it  is  necessar>'  to  impreft 
the  reader  with  the  iiii  jKjrtance  of  observing  the  strietest  aseptic  technique. 
As  internal  veri^ioti  i:^  most  frequently  performed  after  the  membranes 
have  ruptured  and  the  uterus  ha:?  closed  down  around  the  child^  surgical 
ansesthe:3ia  will  be  useful  by  relaxing  the  uteruy  and  contributing  loiW 
safety  and  success  of  the  oj>cration.  Thi.^  may  be  induced  either  k 
chloroform  or  ether,  depending  on  the  exj>erience  of  the  operatut 
Chloroform  lia8,  we  belie ve^  the  advantage,  as  it  relaxes  the  uterus 
sufficiently  to  allow  the  manipulations  necessary  to  the  evolutiun  of  ihe 


Fig.  iU. 
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EJfbt  dcirBo-pci«te?!or  irllh  pfolftpsefl  ami,    A  tioose  h  pUeed  on  tb©  ] 
to  fuei  I J  tate  nulwr^qu  l^  ut  c  it  t  f  ac  ti  uti .    (  Fh&  r  a  bei;  r  auit  V  a  luc i£:r  . ) 


child  J  while  its  effect  is  so  transient  as  not  to  produce  secondary  uterine 
relaxation  and  hemorrhage*  During  the  past  year  spinal  ansestbc^^a 
with  cocaine  by  anbarachuoid  injection  has  been  employed  in  obstetrics 
by  Marx  and  others,  with  most  encouraging  results.  The  safety  of  t^** 
latter  procedure  has  not  been  sufficiently  proved  for  us  to  advocate  it* 
general  adoption  in  the  performance  of  ver:>ion< 

After  emptying  both  bladder  and  rectum  the  exact  position  of  t^ 
foetus  muHt  be  mapped  out  carefully  and  the  external  penitul'^  J^ 
made  thoroughly  sterile*     The  hair  about  the  vulva  is  clipped  wiih 
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scii^^rg  and  the  pudendum  scrubbed  with  saup  and  water,  while  the 
patient  is  beiDg  ana'stlictizcd  ;  the  soap  is  then  rinsed  off  with  sterile 
M^ater  and  the  [mrt^  bathed  with  an  antiseptie^  preferably  with  a  1  or  2 
|ier  cent,  solution  of  ly^olj  beeaiise  of  its  lubrieating  prQ|iertie,s.  An 
ante-partiini  vaginal  douehe  is  iin necessary  except  la  the  presence  uf  a 
purulent  discharge  from  the  vagina,  Tlie  patient  is  placed  acrosi?  the 
f>e«l  or  on  a  table  in  the  dorsal  recuniljent  |K>sture,  with  the  thighs  flexed 
on  the  alxlomen  and  the  knees  held  apart  by  an  assistant  or  maintained 
in  position  by  the  Hobb  or  Bissell  leg-holder  or  a  Dickinson  sheet  slingp 
The  hand  is  intrcRluced  into  the  vagina  until  the  cervix  is  reached.  If 
the  cervix  is  not  dilated  or  [lassable  to  tlie  hand,  its  dilatation  is  at  once 
begun*  This  may  be  aeeonipltslied  manually  as  deserilwd  by  Harris  ;  or 
should  a  constrictiDg  ring  exist  around  the  os  which  does  not  yield  to 
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SeeondRtep.    G mailing  Uie  upper  foot.    (jARA^vcwvst^YAnmw^) 

the  finger,  it  may  l>e  wise,  where  it  is  necessary  to  expedite  delivery^  to 
make  six  or  eight  nicki^  into  the  luirdened  ring  of  the  cervix,  digtributed 
tliroughout  its  circumference.  Multiple  incisions  made  on  these  lines 
will  facilitate  dilatation  and  tend  to  prevent  extensive  lacemtion  of  the 
cervix.  If  the  waters  have  not  ese43i>ed,  care  must  be  taken  to  pre- 
serve the  membranes  during  dilatation.  When  the  os  is  fully  dilated 
the  hand  is  introduced  through  the  cervix^  and  the  membranes,  if  still 
intact,  are  ruptured.  In  hmgitudinal  presentation  advantige  will  \w 
^ lined  by  using  the  hand^  the  palm  of  which  will  confront  the  ehild*8 
ibdomeup  The  hand  is  passed  deeply  into  the  titerns  between  the  pains. 
'If  a  contraetion  of  the  uterus  takes  place,  the  hand  must  be  flattened 
out  and  held  quiet  until  the  jwiin  has  subsided.  If  the  head  is  in  the 
way,  it  is  pushed  to  one  side  in  the  direction  toward  which  the  oociput 
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pointSj  and  the  hand  passed  along  until  a  foot  is  gra8i>eJ,  B^fure 
making  tniction  on  the  foot  the  operator  should  make  sure  that  live  ad 
is  not  loojieil  over  iho  leg»  If  it  is,  it  must  first  be  disengaged*  "Aa 
traction  is  made?  on  the  leg  within  the  gmsp  of  the  hand  thegmt^-st 
possible  aid  may  be  deriveti  from  niani[)ulating  the  head  of  the  infaiH 
toward  the  fundus  with  the  other  hand  externallV  placed  on  thesitrinw*' 
(Simpson)*     As  the  foot  is  drawn  into  tlie  vagina  and  the  knee  ^mem 
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TTilrdstep.    Graspiag  the  foot  and  iimklag  tmction*    The  arm  uc^ndA  u  the  i^TOlulfoa^l^' 

pleted.    (Farabeup  and  Vjliei«I£JU) 


at  the  vulva  the  head  ascends  into  the  fundus  and  the  version  incom- 
pleted. Unless  there  is  some  indication  for  immediate  deliverVi  8^1 
traction  should  cease  and  the  patient  l>e  allowetl  to  expel  the'ebtW 
epontaneously  until  the  umbilicus  is  boriL  This  secures  a  greater  d"^»' 
tat  ion  of  the  cervical  canal  and  produces  a  paresis  of  the  circular  mn^^^ 
of  the  cervix  which  faeiHtates  extraction  of  the  shoulders  and  the  atU'f* 
coming  head. 
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In  transverse  presentation  the  method  already  described  may  be  fol- 
lowed ;  but  as  the  head  is  in  one  or  the  other  iliac  fossa  the  hand  may 
be  passed  directly  into  the  uterus  and  a  foot  sought  at  once.  From 
that  moment  the  operator  is  master  of  the  situation. 

In  shoulder  presentation  where  the  arm  has  become  prolapsed  but  has 
not  become  impacted,  it  may  be  replaced  without  difficulty  and  the  ver- 
sion proceeded  with ;  yet  reposition  of  the  arm  is  not  necessary,  for  it 
will  be  drawn  out  of  the  vagina  as  the  foetus  assumes  a  longitudinal 
presentation.  An  expedient  which  is  found  useful  in  the  subsequent 
extraction  which  commonly  follows  podalic  version  is  to  fasten  a  loop 
of  tape  or  a  piece  of  roller  bandage  around  the  wrist  before  the  arm  is 

1)ushed  up  or  drawn  up  by  the  evolution  of  the  child ;  in  this  way  at 
east  one  arm  may  be  prevented  from  becoming  extendeii  during  sub- 
sequent manipulation. 

impacted  shoulder  presentations  aiFord  the  obstetrician  ample  oppor- 
tunity for  a  display  of  his  manual  dexterity.  In  such  cases  the  arm 
has  become  prolapsed  and  long-continued  uterine  contraction  has  caused 
the  shoulder  ana  thorax  to  become  wedged  into  the  pelvis.  In  the 
management  of  such  a  malpresentation  the  thorax  must  be  carried  up 
above  the  brim  and  displaced  into  the  iliac  fossa  before  attention  is 
given  to  the  prolapsed  arm.  This  procedure  is  not  only  difficult, 
but  dangerous  as  well,  as  uterine  rupture  is  almost  certain  to  result 
unless  the  greatest  care  is  observed ;  a  tetanic  uterus  with  a  more 
or  less  perfectly  developed  retraction-ring  is  an  almost  constant 
complication  of  impacted  shoulder  cases.  This  means  that  version, 
if  made,  must  be  done  in  the  thinned-out  lower  segment  of  the 
womb. 

To  relieve  such  an  impaction  surgical  anaesthesia  is  required. 

If,  after  making  well-directed  pressure  from  below  with  the  hand 
which  corresponds  to  the  prolapsed  arm,  while  firm  external  counter- 
pressure  steadies  the  fundus,  the  impaction  cannot  be  relieved,  embry- 
otomy aiFords  the  best  means  of  terminating  the  delivery.  In  another 
part  of  this  chapter  the  relative  value  of  version,  craniotomy,  and  svm- 
physeotomy  will  be  considered  in  detail.  Should  it  be  possible  to  reduce 
the  impaction  of  the  shoulder  and  thorax,  considerable  difficulty  may 
be  experienced  in  completing  the  version,  owing  to  the  tetanic  condition 
of  the  uterus  which  prevents  the  head  from  ascending  to  the  fundus. 
Foetal  evolution  may  be  expedited  by  the  use  of  the  following  sugges- 
tion. For  illustration,  let  us  consider  a  left  scapular  anterior  with  a 
prolapsed  arm  and  imjwicted  thorax.  Ether  or  chloroform  narcosis 
will  at  least  secure  partial  relaxation  of  the  uterus.  The  right  hand 
of  the  operator  is  now  placed  in  the  fontal  axilla  just  in  front  of  the 
axillary  line,  and  pressure  is  made  from  below  upwanl  and  the  slvDulder 
and  thorax  pushed  toward  the  mother's  right  iliac  fossa.  During  this 
upward  pressure  the  fundus  must  be  hold  firmly  by  an  assistant.  As 
the  shoulder  is  displaced  enough  rcK)m  is  gained  to  allow  the  hand  to 
pass  through  the  brim  and  into  the  uterus  to  seek  a  foot ;  the  near  foot 
should  have  the  i)reference  in  this  position.  When  the  foot  is  grasped, 
it  may  be  pulled  into  the  vagina  without  causing:  the  evolution  of  the 
child,  as  the  tight  uterus  firmly  holds  the  fietus  with  its  long  axis  trans- 
verse to  that  of  the  mother.     If  a  loop  of  roller  bandage  is  now  slipped 
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over  the  foot  in  the  vagirm,  tractiaM  nniy  be  niatle  on  it  while  the  diei 
hand  of  the  operator  isr  imssed  iiittj  the  vagina  alongside  of  the  leg  t^J 
push  each  .successive  foetal  part  toward  the  fundus  as  it  is  forced  £»« 
by  the  uteriks  into  the  brim;  in  this  way  the  head  rapklly  ascends  a 
a  longitudinal  presentation  is  secured.     The  force  is  practicully  applied! 
to  both  poles  of  the  fcetns  at  once ;  L  r,,  upward  pressure  being  ap  "  * 
with  the  left  hand  in  the  vagina,  while  traction  is  made  at  the 
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tiine  on  the  leg  through  the  use  of  the  bandage  traction  nooae  witii  il** 
right  hand. 

The  Inflneace  of  Posture  in  Facilitatiiig  Version.  The  dorsal  jmiM 
witit  the  hips  elevated  and  well  over  the  edge  of  the  bed  or  table^  tlie 
thighs  flexed  on  the  abdomen,  and  the  knees  widely  sepanite<l,  pve 
the  operator  tlie  most  direct  and  ready  access  to  the  fundus*  Dunn[ 
extraction,  in  bringing  the  afier-coming  head  into  the  bntn,  a(hhtK>nal 
space  may  be  gained  in  the  true  conjn^te  by  extending  the  thiirbs  *^^'t'^ 
the  edge  of  the  table  {Waleher's  position).  This  lowers  the  piibe?  a^^' 
increii^s  the  antero-poeterior  diameter  at  the  brim  by  J  to  i  iiioh  (.^J 
to  1.126  cm.).  The  knees  must  be  kept  well  separated,  so  as  nottoiot^" 
fere  with  the  extraction. 
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Version  in  dorso-posterior  positions  and  in  cases  of  pendulous  abdo- 
men may  be  facilitated  by  placing  the  patient  on  the  side,  in  the  latero- 
f)rone  posture.  She  should  turn  on  the  side  on  which  that  pole  of  the  foetus 
ies  which  is  to  be  brought  down ;  e.g.y  in  a  left  scapulo-posterior  the 
right  latero-prone  posture,  and  vice  versa  in  left  positions.  When  oper- 
ating with  the  patient  in  this  posture  advantage  is  gained  by  slipping 
the  hand  beneath  the  child  along  the  lateral  aspect  of  the  uterus.  The 
right  hand  is  employed  when  the  patient  is  lying  on  her  right  side,  and 
the  left  when  she  is  lying  on  her  left. 

Either  the  knee-elbow  or  the  Trendelenburg  jiosture  may  be  utilized 
with  advantage  when  operating  after  the  waters  have  drained  away  and 
the  uterus  holds  the  presenting  part  snugly  against  the  inlet.  In  some 
impacted  shoulder  cases  the  Trendelenburg  i)0sture  in  conjunction  with 
ether  narcosis  makes  it  possible  to  relieve  an  impaction  in  which  repeated 
eflTorts  with  anaesthesia  alone  have  failed.  While  theoretically  the  knee- 
breast  position  has  many  advantages  over  the  ones  referred  to,  it  is  dif- 
ficult to  use  it  in  conjunction  with  ansesthesia ;  on  the  other  hand,  the 
Trendelenburg  position  has  all  the  advantages  of  the  knee-breast,  and, 
in  addition,  affords  greater  facility  of  narcosis.  Mensinga  has  advo- 
cated the  prone  position  during  version.  The  superiority  claimed  for 
this  posture  is  the  same  as  may  be  had  from  the  employment  of  any  of 
those  already  described  when  the  exact  position  of  the  child  and  the 
condition  of  the  uterus  have  been  fully  determined. 

The  choice  of  hand  in  the  performance  of  version  is  largely  a  matter 
of  personal  preference.  Scientifically,  it  is  dependent  on  the  position 
of  the  foetus  and  the  posture  in  which  the  woman  is  lying.  One  will 
naturally  use  the  hand  which  will  pass  most  easily  to  the  leg  to  be 
grasped ;  this  presupposes  accurate  diagnosis.  In  cephalic  presentation, 
when  the  patient  is  lying  across  the  bed,  the  hand  the  palm  of  which 
will  pass  over  the  child's  abdomen  may  be  employed ;  while  in  trans- 
verse cases  the  hand  which  corresponds  to  the  side  on  which  the  breech 
lies  has  the  advantage.  These  rules  apply  also  when  the  patient  is  in 
either  the  knee-breast  or  Trendelenburg  j)osturc.  Many  operators  pre- 
fer to  use  the  left  hand  for  all  versions,  as  the  right  hand  is  usually 
more  dexterous  in  extraction. 

The  choice  of  foot  is  another  question  that  has  given  rise  to  much 
discussion.  In  cephalic  presentations  there  is  little  or  no  advantage  in 
choosing  one  foot  over  the  other,  as  traction  upon  either  foot  will  rotate 
the  dorsum  to  the  front.  In  transverse  cases  it  is  wise  to  seize  the  knee 
or  leg  which  will  maintain  a  dorso-anterior  position  or  will  convert  a 
dorso-posterior  into  a  dorso-antorior  ;  ?.  r.,  take  the  further  log  in  dorso- 
posteriors,  and  the  nearer  leg  when  the  foetal  dorsum  is  to  the  mother's 
dbdominal  wall  (Hart).  The  observance  of  this  rule  will  facilitate 
anterior  rotation  during  the  subsequent  extraction. 

According  to  Nagel,  it  is  immaterial  which  foot  is  grasped  so  long  as 
the  leg  which  has  been  seized  is  brought  forward  behind  the  pubes,  and 
as  gradual  traction  is  made  between  the  pains  the  child's  trunk  is  rotated 
toward  the  front. 

When  immediate  and  rapid  delivery  is  to  follow  version  the  rule  is 
to  grasp  both  feet.  This  is  to  be  particularly  advocated  in  the  pres- 
ence of  a  premature,  dead,  or  macerated  foetus.     How  the  leg  shall  be 
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graspetl  \^  another  pmctieal  considemtion  which  meriti^  descriptm 
With  the  back  of  the  hand  toward  the  uterine  wall  the  foot  mav  In^ 
seized  between  the  index  and  middle  Hngers  of  the  hiternal  baaii,  n> 
that  the  fingers  are  folded  over  the  os  calcijsj  the  ilorsam  of  the  fool 
with  the  ankle  lalliiig  between  them. 

When  seizing  both  feet  the  middle  finger  is  passed  !>etwecQ  the 
child's  ankles,  and  the  other  fingers  are  folded  so  as  to  surround  Iwlli 
ankle^^. 

Maintenance  of  the  proper  lina  of  traction  contributes  to  giie€<^  in 
version*  With  the  pitient  on  a  table  traction  in  the  ^xm  of  the  iiilti 
is  ix)ssible,  and  the  external  hand  may  sinmltaneously  operate  ihmu^H 
tlie  abdominal  wall  to  carry  the  i>pposite  pi>le  toward  the  fuudu?. 
Traction  in  the  axis  of  the  plane  of  the  brim,  or  more  properly  in 
downwanl  and  back  ward  direction,  i^  usnally  continued  until  the  kj 
pr^etits  at  the  vulva,  which  indicates  that  the  version  is  coiupte, 
when  we  pass  from  version  to  extraction. 

The  dangers  to  the  mother  from  ver^ion^  already  mentioned  in  thb 
paper,  arc  septic  infection,  sliockj  rupture  of  the  uterus,  and  lacerations 
of  the  soft  parts.  In  ortler  to  protect  the  woman  from  these  accidents 
a  conscientious  aseptic  technique  is  requisite.  The  hands  of  the  oprator 
must  be  strip|>ed  of  rings,  the  nails  cut  and  cleaned  dry,  and  the  hands 
and  forearms,  including  the  elbow,  thoroughly  scrubbed  with  soap  ami 
water;  ten  minutes  is  not  too  much  time  for  tkis detail.  The  hands aiisi 
forearms  are  tlien  rinsefl  in  sterile  or  running  water,  and  when  p^^sibW 
immersed  in  alcohol  to  free  thera  from  all  fat  and  soap  ;  finally  thevaa* 
bathed  in  a  solution  of  corrosive  sublimate,  creolin,  fonnalin,  orlvfiol: 
the  latter  pos?iesses  lubricating  as  well  as  strong  antiseptic  prop^rtif^. 
For  still  further  security  the  obstetrician  shouldj  if  possible,  wear  rubtier 
gloves  with  gaunt  lets. 

Disinfection  of  the  external  genitals  and  immediate  surrou tidings  must 
!>e  carried  out  after  the  blad<Jer  and  rectum  have  been  emptied.  The 
hair  shotdd  be  clipped  from  about  the  vulva  and  the  pudendum  sernhlw*! 
with  soap  and  water ;  the  cleansing  should  include  the  alMlomen  anJ 
the  inner  surfaces  of  the  thighs*  After  rinsing  off  the  surplus  lather 
with  sterile  water  all  of  the  cleansed  surfaces  are  washed  with  the  afiti' 
septic  solution. 

If  the  reaction  of  the  vaginal  secretion  is  acid,  no  preliminary  doue!>- 
ing  is  necessary  j  on  the  other  hand^  if  the  vaginal  secretion  is  panilent 
or  alkaline  in  reaction,  the  passage  must  be  tljorouglily  cleansed  with 
soap  and  water,  followed  by  an  antiseptic  douche.  If  the  membranes 
have  ruptured  and  the  waters  di'ained  a%vay,  or  considerable  time  bai 
been  spent  with  the  hand  in  the  iiterus,  or  the  placenta  has  l*een  removed 
manually,  a  post-partum  intra-uterine  douche  may  be  given* 

Shock  may  l)c  guarded  against  by  the  timely  use  of  strychnine,  min'itf 
doses  of  morpliine,  and  the  introduction  of  a  hot  saline  solution  iiitcitlr 
colon,  or,  where  more  prompt  action  is  needed,  directly  into  the  cellnli^ 
tiasues,  behind  the    mammary  gland,  or  into  a  vein. 

Version  is  espeeialty  dangerous  when  done  after  tlie  amniotic  fliiiJ 
has  drained  away  and  a  retraction-ring  has  developed.  Under  5^"^!^ 
conditions  tlie  uterus  is  in  a  state  of  tetanic  spasm,  the  grt*ater  part  oi 
the  child  being  in  the  thinned-out  lower  segment  of  the  womb. 
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Neglected  shoulder  presentations  constitute  a  most  dangerous  class  of 
cases,  and  when  a  retraction-ring  is  appreciable  between  the  pubes  and 
umbilicus,  with  the  patient  anaesthetized,  craniotomy  or  decapitation 
should  be  elected  in  lieu  of  version,  to  insure  the  best  interests  of  the 
mother. 

It  is  often  possible  to  secure  complete  relaxation  of  the  uterus  under 
chloroform,  and  then  with  care  and  patience  to  succeed  in  bringing 
about  the  evolution  of  the  child.  The  employment  of  the  Trendelenburg 
posture  adds  greatly  to  the  facility  with  which  this  may  be  done.  Firm 
oouDterpressure  must  be  made  on  the  fundus  to  prevent  the  uterus 
being  torn  from  its  vaginal  attachments  during  the  upward  pressure 
necessanr  to  introduce  the  hand  past  the  presenting  part.  After  getting 
the  hand  in  the  uterus,  if  it  is  found  that  the  child  is  dead,  or  that  the 
lower  segment  is  excessively  thinned,  or  that  the  foetus  is  hydrocephalic 
or  a  monster,  version  should  not  be  made. 

The  injuries  and  lacerations  to  the  soft  parts  following  version  and 
extraction  consist  of  tears  of  the  cervix,  vagina,  and  pelvic  floor ;  these 
are  produced  by  rapid  delivery  through  undilated  passages.  When  time 
permits,  a  spontaneous  birth  after  version  may  prevent  many  of  these 
injuries. 

Prompt  suturing  of  the  perineal  and  vaginal  tears  protects  the  patient 
against  sepsis.  It  is  unwise  to  suture  cervical  lacerations  unless  hemor- 
rhage is  of  sufficient  moment  to  demand  it. 

Version  and  extraction  through  partially  dilated  passages  expose  the 
infant  to  the  dan^r  of  asphyxiation.  The  operator  must  be  prepared 
to  combat  this  misnap,  and  have  at  hand  means  of  resuscitation,  which 
may  be  employed  without  delay.  Two  haemostatic  forceps  will  be 
found  useful  to  clamp  the  cord,  two  small  bath-tubs,  one  containine 
hot  and  the  other  cold  water,  ready  for  alternate  immersion  of  the  child, 
and  a  warm  blanket  to  receive  it,  are  among  the  ordinary  requisites  of 
the  lying-in  chamber.  Many  children  may  be  saved  by  the  prompt 
institution  of  one  of  the  methods  of  artificial  respiration.  Schultze's 
method,  or  mouth-to-mouth  insufflation,  is  to  be  given  the  preference. 
In  using  Schultze's  method  expiration  should  be  the  first  act,  as  in  this 
way  the  respiratory  passages  are  emptied  of  inspired  mucus ;  it  is  also 
important  to  prevent  chilling  of  the  body  by  frequent  immersion  in 
warm  water. 

Shall  Immediate  Delivery  Follow  Version  7  As  a  rule,  the  two  opera- 
tions should  be  separated  and  spontaneous  delivery  encouraged.  This 
must  depend,  however,  upon  the  conditions  in  the  particular  case.  If 
after  cephalic  version  the  head  becomes  flexed  and  engages,  the  labor 
may  be  left  to  itself  or  be  terminated  by  forceps  should  the  condition  of 
either  mother  or  child  call  for  prompt  extraction.  On  the  other  hand, 
if  the  head  will  not  enter  the  brim  as  either  a  vertex  or  a  face,  podalic 
version  is  available. 

To  estimate  the  relative  proportion  between  a  flexed  head  and  the 
pelvis  in  a  given  case,  the  patient  should  be  in  Walcher's  position 
under  an  anaesthetic  and  the  bladder  and  rtctuni  empty.  The  sterile 
hand  is  then  introduced  into  the  vagina,  and  the  head  grasped  and  held 
in  flexion,  while  the  external  hand  attenij)ts  to  crowd  the  flexed  head 
into  the  pelvis.     The  axis-traction  forceps  will  occasionally  succeed  in 
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l>ringing  the  head  into  tht*  ^nj^erior  .^tniit  wbou  other  metlKMlss  kvf 
fuil£*cl.  If  the  existence  tif  positive  dii?|jro|iortiun  hag  Iveea  dcinoiwiniy 
find  the  conjugiit^  vem  h  not  beh^vv  3*15  inchest,  ]«Mlalic'  versiini  iiml 
extractiuu  of  the  iifter-coming  head  may  be  siicc€s?*fid,  as  (he  dianiet<'r^ 
of  the  cranial  vault  diminish  by  compression  as?  the  Iioad  |m^t?eja  thmiiifb 
the  pelvis. 

Extraction  after  podalic  version  may  l>e  inmiediate  or  delibtraie, 
depending  on  the  existing  conditions  in  rlie  particular  ca.se. 

Accidental  hemorrhage^  placenta  pra?vjat  eclanipi^ia,  and  prolap?^  uf 
the  cord  in  transverse  presentations  may  demand  rapid  deliver)';  bm 
the  degree  of  dilatation  should  largely  govern  the  election  of  Uie  mpkl 
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or  deliberate  method,  The  writer  is  of  t!ie  Itelief  that  one  of  the  itjo^ 
fruitful  causes  of  stillhirths  is  the  habit  of  many  practitioners  to  tcnra- 
nate  labor  immediately  upon  turning  the  Ibetus,  l>efore  complete  canaliza- 
tion of  the  passages.  Kxtraction  under  sneh  conditions  may  be  com- 
plicated by  fnietnrei?!  of  the  feniom  aiifl  hnmeri,  and  by  asphyxia  of  i!jp 
infant.  In  one  instance  the  MTiter  saw  the  head  .severed  fri*m  the  IwkIv 
during  an  attempt  at  rapid  delivery  through  incompletely  dihit^-tl  |ia«^ 
sages. 

When  version  has  been  completed  the  oj>enitor  should  note  the  foirti 
heart-rate  and  the  ireneral  condition  of  the  mother  before  determining 
the  ad  viability  of  immediate  or  deliberate  delivcTv,  Whertn^er  p*T^ 
sible  without  comproTnising  the  interests  of  either,  spontaneous  dehvf'n' 
should  be  elected.  The  physician  should  he  ready  with  pteriliKcd  hanfis 
and  instrnmetit5  to  terminate  labor  at  once  in  case  of  impending  danpr 
to  either  mother  or  child. 

No  discussion  of  version  would  be  complete  without  briefly  consid<^r- 
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ing  the  methoAs  of  extraction  which  may  aeeorapliBh  rapid  and  safe 
delivery.  While  we  have  attempted  to  separate  the  two  opemtiotis, 
each  having  it^  iiulicatiuus  and  liniitutioiis,  tlie  one  follows  the  other 
with  such  frequency  tljut  nianv  have  come  to  a^^siime  that  version  iiicludejs 
extraction. 

To  perform  mpid  extractionj  the  patient  mui^t  be  brought  acrogj?  the 
bed  or  placed  in  the  lithotomy  position  on  a  table.  An  anieflthetie  is 
not  always  aecesi^ary  ;  but  if  one  has  been  employed  during  the  version, 
it  may  be  continued  until  the  extraetion  h  completed.  When  the  foot 
emetgeB  from  the  vulva  it  h  wrapped  in  a  warm  towel  and  grasped  by 
the  operator,  and  traction  i?^  made  in  a  downward  and  backward  direc- 
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tioDj  in  the  axis  of  the  brim,  while  an  assistant  makes  well-directed 
pressure  on  the  child's  head  to  maintain  flexion,  Thi8  external  pressure 
must  be  continued  throughout  the  o[>eration*  As  the  buttocks  emerge 
from  the  vulva  the  index  and  middle  tingers  of  tfie  hand  which  corre- 
fi|x*nds  to  the  flexed  thigh  are  slipped  into  the  ^roin  and  the  hip  lifted 
out ;  the  ]x*lvis  is  then  gnisf)ed  with  both  hands  and  traction  continued, 
while  the  bmly  is  rotated  into  tlic  oblique  diameter  of  the  pelvis,  keeping 
the  back  well  to  the  front.  When  the  body  is  out  it  is  enrried  upward 
over  the  pubes  to  disengage  the  flexed  thigh  and  make  it  clear  the 
vulva. 

As  the  shoulders  engage  at  the  su|-»erior  strait  the  posterior  shoulder 
strikes  the  pelvic  floor  first,  and  is  shunted  downward  and  i^nward 
until  it  is  within  easy  reach.  The  rear  arm  therefore  is  more  easily  lib- 
erated. If  the  assistant  has  sueceeded  in  maintaining  flexion  by  supra- 
pubic pressure,  the  arm  may  be  found  flexed  on  the  chest.  It  is  common 
experience,  however,  that  one  or  Ijnth  arms  slip  up  and  become  ex- 
tended.    To  liberate  the  posterior  arm,  the  feet  are  seized,  and  while 
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raakiiig  traction  the  body  is  curried  over  to  the  side  opposite  the  oecipnT 
Tills  cau&e?4  the  posterior  shoulder  to  come  into  the  median  line  wUiiiii 
reach,  the  fiiiger,s  of  the  free  hand  are  jmss^ed  along  the  dorsuoi  to  the  ^houU 
ihr  and  up  die  humerus  to  the  elbow-beud,  which  is  drawn  downwani^ 
flexing  the  forearm  across  the  fiice  and  chest  of  the  diild  (Fig.  419). 

To  deliver  the  second  arra^  seize  the  tmuk  with  Iwth  hands  and  piigb 
it  up  in  the  axis  of  the  brim,  to  release  the  extended  arm  from  tbegnisj> 
of  the  pelvis,  and  at  the  same  time  rotate  the  Ixxly  so  as  to  bring  the 
extended  arm  to  the  rean  This  rotation  may  be  assisteil  materia llv  In- 
grasping  the  dclivert^l  posterior  shoulder  and  using  it  as  a  rotator. 
When  the  seeouil  arm  lias  been  brought  to  the  sacral  side  the  lcg6  md 
trunk  are  carried  to  the  opposite  side,  while  tlie  free  band  swet*|*s  iW 
second  arm  and  forearm  across  the  chest  (Fig,  420), 

Fla.  4dO. 


ENflivcrf  of  the  «ecimd  arm,  using  tht^  doUver&d  arm  as  a  rotator. 

When  the  arms  have  been  dclivcn^d  there  is  usnally  little  time  to 
extract  the  head;  this  may  be  done  cither  manually  or  instrnmenlahy. 
The  body  is  wrapiKnl  in  a  warm  towel  and  laid  ujjon  the  forcjirm  of  ihp 
operator,  while  the  hand  is  passed  into  the  vagina  along  the  sacrum  iialil 
two  fingers  can  he  hixtked  into  the  canine  fossie  <»r  the  mouth,  to  main- 
tain  flexion  and  keep  the  long  axis  of  the  head  in  the  oblique  diaiaotiT 
4>f  the  pelvis.  If  the  head  lias  not  cngsigi/d,  suprapubic  pi^'?N*^ui*e  witli 
the  clost*d  hand  may  force  the  liead  into  the  brini*  As  tlie  head  rearhe*! 
the  pelvic  fl*M)r  traction  is  made  by  two  fingci*s  phiced  astride  of  tlie  nwki 
and  the  body  is  carried  upward  and  ibrwanl  over  the  maternal  pubc^ 
(Fig.  421). 

In  flattened  pelves  care  must  be  taken  to  rotate  the  long  axi?^  of  tHc 
child*s  head  into  the  transverse  diameter  of  the  briinj  and  to  have  the 
patient  in  Waleher's  jx)sition,  in  onler  to  facilitate  it5  engagement. 

The  management  of  the  cord  during  extniction  is  of  primarv-  impor- 
tance. When  the  breech  lias  l>ecn  delivere<]  the  cord  should  lie  pulletl 
down  and  its  pulsation  noted  *  in  case  of  short  cord  it  should  l>c  secared 
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between  two  artery-c'lamps  and  cut.  When  it  is  possible  the  cord  ghonld 
be  placetl  iQ  that  ]iart  of  the  j)elvia  in  which  it  will  ha%^e  the  most  room  j 
this  h  generally  in  the  Bpace  opposite  the  sacro-iliac  joint  which  is  not 
oceupied  during  the  {ms^age  of  the  head ;  i\  e.^  if  the  head  i.s  coming 
tlirongb  in  the  right  oblique  diameter,  the  cord  will  be  out  of  danger 
if  it  ii^  placetl  oppo&ite  the  left  ihusacral  joint. 

Delivery  of  tne  after-t^oming  head  may  be  accomplighed  without 
tlifficul ty,  except  in  the  pn'^euce  of  a  large  head  or  a  contracted  pelvig, 
if  the  step8  of  tlie  mechanism  are  kept  constantly  in  mind;  i.  r.,  to 
engage  the  head,  it  must  be  flexed  and  rotated  into  one  or  the  other  of 
the  oblique  diameters  at  the  brim*     Rotation  may  be  aided  by  mauipu- 
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The  floMllto'Yfltt  method  of  extracltiiB'  the  ftft^^r-^omlng  hi?&d,  aiigm<;nted  bf  ^nprtLpultUi  juv^mre. 

lation  through  the  alKlominal  wall  with  the  external  hand.  The  forceps 
should  always  be  ready  to  terniiuatc  delivery  iu  enae  of  failure  with 
manual  methtMls. 

Extensive  lacenitions  of  the  pelvic  floor  may  be  avoided  if^  after  the 
mouth  is  delivered  J  titiie  is  taken  to  litretiih  the  posterior  segment  of 
Hart  J  by  hohh'nj^  the  head  before  letting  the  8ubo<^cipi  to- frontal  and 
sulKM*cipito-brcgniatic  diameters  pass^  throngli  the  vulva,  N(it withstand- 
ing the  employment  of  ^kill  and  care,  ntjnd  extnictitm  of  the  fcetus  at 
full  term  is  mrely  accomplislicd  without  extensive  liieeralian  of  the 
maternal  ,«<oft  jmrts,  The.^e  injuries,  if  tlie  mother's  eouditinn  is  Bueh 
as  to  warrant  further  proeedure,  sliould  immediately  be  iTpairetL  The 
presence-  of  shock  or  the  want  t^f  proper  assistance  and  ast»ptie  suture- 
material  should  postpone  restoration  ;  yet  bleeding  points  that  may  give 


troublesome  IiefnoiThasre  are  to  be  secured  at  once.  Primary  suture  of 
teiirs  in  tlic  crrvix  U  of  doubtful  value  hi  private  practice  ;  otily  when 
the  rent  hits  j^vereil  tlie  circular  artery  i^  suture  pottitively  indicate^]. 

luternul  version  followed  by  rapid  extnictiou  exposei^  the  woman  to 
the  |i4i@sibility  of  |)artial  or  complete  ^panitiou  ot  the  placenta  ante 
jmrtnm,  which  coniplicatejs  the  delivery  with  more  or  less  hemorrhage* 
Even  wlien  no  .st*|»umtion  of  the  placenta  hart  taken  place  immediate 
aud  rapid  delivery  increaae.^  tlie  tendeuey  to  jKist-iKirtum  hemorrhage, 
t^ince  ine  uterus  is  nut  given  time  diniiig  the  mh^oikI  stage  for  proper 
retraction  and  rearmng**meut  of  its  fihit*s,  sueh  na  take  place  when  the 
expulsion  h  rtjK>ntaueoiiK*  Upon  delivery  of  the  child  the  uterus  muiit 
be  grasped  through  the  ab^lominal  wull  nnd  stimulated  to  contraction. 
If  it  does  not  promptly  retract  and  all  bleeding  ceasCi  maniml  expre^s^iou 

Fig.  122. 
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of  the  after-birth  will  conserve  the  l>est  iuterests  of  the  mother*  Everv 
ounce  of  blocKl  lost  iucreuses  the  shock. 

When  turning  ami  extraction  have  been  done  for  placenta  pnevia  or 
aceidenial  hemorrhage,  an  intru-uterine  tampiinade  of  ifjdoform  gauxe 
stimulates  the  uterus  to  contraction  and  maintainij  retraction,  safe- 
guarding  the  patient  against  further  lows  of  blood,  and  by  securing  a 
tight  uterus  tend.s  to  fortify  her  agaiui^t  sepsiB.  The  hypo+fermie  n?^e  of 
strychnine  over  the  womb  in  dosen  of  ^  grain,  repeated'!  every  two  hours 
for  three  dose?*,  corrects  any  tendency  to  relaxation.  The  effect  of 
strychnine  is  superior  to  that  of  ergot,  an  it  establishes  a  steadier  and 
Itm  spaBmodic  contraction  of  the  uterine  muscle. 

The  complications  of  version,  maile  m  mueb  of  by  some  writersij  are 
chiefly  encountered  when  the  oj>emti(Mi  h  badly  clio'^n.  When  the 
diagnosis  of  position  has  been  mndr%  the  indi  rat  ions  rtud  eontraindim- 
tions  thoroughly  considered,  and  due  aire  is  exercised  in  its  performance^ 
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nipture  of  the  uterus  and  separation  of  the  womb  from  its  vaginal 
attachments  will  be  less  common  sequelae  than  a  perusal  of  the  literature 
would  lead  us  to  suppose.  Unusual  and  complex  presentations  of  the 
foetus,  such  as  a  transverse  with  prolapseil  arm  and  foot,  or  twins  lying 
crosswise  in  the  uterus,  may  seriously  embarrass  the  o^wrator ;  but  with 
the  proper  appreciation  of  existing  conditions  and  by  patient  and  per- 
sistent work  under  complete  narcosis  these  complications  may  be  over- 
come and  a  longitudinal  presentation  be  substituted. 

The  Influence  of  Ventro-flxation  and  Vagino-flxation  upon  Version. 
Since  these  two  o|)enitions  have  been  practised  for  the  correction  (»f 
retrodisplacements  of  the  uterus,  many  labors  taking  place  in  uteri 
firmly  fixed  to  either  the  abdomen  or  vagina  have  been  complicated  by 
malpresentations  of  the  fcetus.  The  posterior  wall  of  the  uterus  is 
subjected  to  extreme  dilatation  at  the  exj)ense  of  its  muscular  strength, 
as  the  anterior  wall  which  is  fixed  by  adhesions  does  not  j)articipate  in 
the  uterine  growth.  Version  in  a  uterus  that  is  almost  wholly  developed 
from  its  posterior  segment  is  fniught  with  danger  of  rupture.  In  sucli 
cases  considerable  difficulty  has  been  experienced  in  getting  the  present- 
ing part  to  engage  when  pregnancy  has  occurred. 

\\  hen  malpositions  exist  which  necessitate  turning  advantage  will  be 
gained  if  the  operation  is  done  early,  by  the  bipolar  method,  before  the 
membranes  have  ruptured.  When  the  w^aters  have  drained  away  ver- 
sion can  be  most  satisfactorily  made  with  the  patient  in  the  latero-prone 
posture. 

The  Relative  Value  of  Version,  Forceps,  and  Symphyseotomy.  Forceps 
and  version  find  their  widest  ai>plication  in  border-line  contractions  of 
the  pelvis  and  in  malpositions  of  the  head  when  the  pelvis  is  ample. 
Properly  symphyseotomy  should  not  be  compared  with  version,  as  its 
field  of  application  is  more  limited,  and  a  degree  of  contraction  which 
indicates  pubic  section,  contraindicates  turning.  The  field  of  symphy- 
seotomy begins  where  that  of  for(!eps  and  version  ends  ;  /.  e.,  w  ith  a  con- 
jugate of  less  than  3^  inches. 

In  flat  pelves  of  moderate  contraction  version  has  an  advantage  over 
forceps,  as  the  long  occipito-mental  diameter  of  the  foetal  head  can  be 
brought  into  the  transverse  of  the  inlet  and  the  occiput  guided  through 
the  roomiest  part  of  the  brim.  On  the  other  hand,  in  slight  general 
contraction  forceps  used  in  conjunction  with  the  Walcher  posture  offers 
the  best  j)rognosis  for  both  mother  and  child. 

The  comparatively  recent  researches  of  Milne  Murray  show  that  all 
of  the  diameters  of  the  cranial  vault  are  reduced  by  an  occi  pi  to-frontal 
seizure  with  the  forceps  ;  thus  the  supposed  advanta<re  of  version,  the 
overlapping  and  under-riding  of  the  cranial  bones,  is  controverted  by 
practiciil  experience.  The  dexterity  and  practice  of  the  o])erator  must 
also  be  taken  into  consideration  in  determining  the  relative  value  of 
forceps  and  version.  The  expert  with  the  axis-traction  forceps  may  be 
able  to  bring  a  head  through  the  superior  strait  that  one  less  skilled 
might  sacrifice.  However,  the  general  rule  for  emergencies  still  holds 
good  ;  /.  r.y  that  where  rapid  delivery  is  deniancknl  aud  the  head  has  not 
engaged  at  the  pelvic  inlet  version  is  the  operation  of  choice,  while  for- 
ceps is  to  be  chosen  when  the  hc^ad  is  in  tht-  brim. 

V  ersion  has  been  successfully  done  in  couj unction  with  symj)hyse- 
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otomy,  but  the  liability  to  produce  extensive  lacerations  of  the  soft 
parts  does  not  justify  its  general  use.  Pinard's  method  is  based  on 
better  surgical  principles.  He  puts  each  case  to  the  practical  test  of 
tentative  traction  with  the  forceps  with  the  patient  in  Walcher's  posi- 
tion ;  if  the  head  cannot  be  made  to  engage,  pubic  section  is  made  while 
the  forceps  is  in  position. 


CHAPTER    XXXIIL 


EMBRYOTOMY. 


Embryotomy  is  a  term  applied  to  destructive  operations  on  the 
foetus  by  which  the  size  of  the  head  and  trunk  is  sufficiently  diminished 
to  permit  their  passage  through  the  birth-canal.  It  is  a  generic  term 
which  includes  all  operations  designed  to  facilitate  delivery  by  perfora- 
tion, crushing,  or  segmentation  of  the  foetus. 

Perforation,  cranioclasis,  cephalotripsy,  and  basiotripsy  are  the  muti- 
lating operations  performed  upon  the  head.  Those  on  the  body  include 
decapitation  and  evisceration. 

In  the  present  state  of  obstetric  surgery  embryotomy  has  but  a  limited 
field.  As  the  head  presents  in  the  majority  of  cases,  craniotomy  has  the 
widest  range  of  application. 

Craniotomy. 

Indicatioxis  for  Oraniotomy.  Craniotomy  is  indicated  in:  1.  Dispro- 
portion between  the  size  of  the  foetal  head  and  the  pelvis  if  the  child  is 
dead.  2.  In  pelvic  deformity,  in  which  the  conjugata  vera  exceeds  2J 
inches,  or  6.34  cm.,  and  forceps,  version,  or  Caesarean  section  is  either 
impossible  or  dangerous  to  the  mother.  3.  In  the  presence  of  tumors 
complicating  labor  by  narrowing  the  birth-canal,  as  malignant  disease 
of  tne  cervix  and  bony  growths  in  the  pelvis,  when  Caesarean  section 
cannot  be  elected.  4.  In  prolapsed  cord,  when  the  head  presents  in  a 
contract^  pelvis  with  a  dead  child.  5.  IVrforation  and  craniocla.sis 
may  be  done  in  certain  cases  of  lateral  placenta  prsevia  in  which  the 
child  18  surely  dead  or  non-viable.  6.  In  dystocia  due  to  hydrocephalus 
not  manageable  by  aspiration  through  the  bregma  in  the  forecoming  head, 
or  by  tapping  through  the  spinal  canal  when  the  head  comes  last.  7.  In 
impacted  posterior  face  presentation  and  in  occi  pi  to-posterior  cases  when 
their  reduction  is  impossible  or  the  election  of  symphyseotomy  would  be 
unfavorable  to  the  mother.  8.  In  brow  presentations  after  the  mem- 
branes have  ruptured,  the  amniotic  fluid  has  drained  away,  and  a  well- 
marked  retraction-ring  is  formed. 

Is  Craniotomy  Ever  Jastifiable  on  the  Living  Child  7  Stoltz  and  Pinard 
have  declared  that  it  is  never  necessary  to  have  recourse  to  destructive 
measures  on  the  living  child,  and  some  writers  go  so  far  as  to  say  that 
''any  man  who,  in  the  light  of  recent  researches,  deliberately  sacrifices 
an  unborn  child  simply  confesses  his  ignorance  of  the  ])rogross  of 
obstetrics."  There  can  be  no  question  that  during  the  past  decade 
elective  Caesarean  section,  induction  of  premature  labor,  and  the  reintro- 
duction  of  symphyseotomy  have  narrowed  tlie  field  of  destructive  opera- 
tions. But  do  the  results  of  conservative  o)>erations  show  that  the 
mother  has  as  good  a  chance  from  Caesarean  section  as  from  craniotomy? 
It  must  be  admitted  that  in  liospital  practice,  with  every  facility  for 
aseptic  operative  work,  and  where  a  diagnosis  of  pelvic  deformity  can 
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bo  at'curately  made  before  labor,  elective  Csesareao  section  has  a  very  i 

low  niortuHty* 

In  private  practice  cratiiotomv,  which  aiives  the  mother^  is  preferabk 
to  symphyseotoiiiy  or  Cflesarean  sectian^  M'hlch  gives  considerable  mor-i 
tality.     The  interests  of  ttie  mother  mast  always  take  precedence  over 
thoi^e  of  the  unborn  chihL 

In  country  pmctice^  where  the  aid  and  eounBel  of  a  skilled  a^^sociate 
camiot  be  had,  mutilation  may  be  eonrtideredj  after  a  full  explanation  of 
the  rtdative  merit  !^  ami  dangers  of  the  lite-mvintc  oj)e  rat  ions  has  been 
made  to  the  jmtient  or  her  family*  The  author  fully  believes  that  the 
ujitniined  physician  with  incomj>etent  assisUince  should  not  elect  nym- 
phystH)tomy  or  Ciesarean  j^oction,  as  two  lives  instead  of  one  are  almost 
sure  to  be  sacriMeeil  by  unskilful  njiemtion, 

Cmuiotomy  is  Uy  be  preferred  to  all  other  operations  when  tlie  child 
is  in  dant^er,  and  the  mother  is  ill  and  exhausted  or  threatened  with 
uterine  rupture.  It  ha^  b*x*n  suggested  that  tlie  physician  might  delay 
op(*ration  iiulil  the  child  is  known  to  be  dead,  and  then  cmniotomize. 
This  is  dishonest  and  a  violation  of  duty,  for  not  cuily  is  llie  life  of  the 
child  [s^aeriticedj  but  the  mother  is  exposed  to  the  dangers  of  post-o ite- 
rative shock,  sepsis^  and  uterine  rupture  following  upon  a  tedious  lalK>r, 
There  is  n*tilly  no  reason  that  pelvic  deformity  ^uificient  to  necessitate 
embryotomy  or  Ciesarc^an  section  should  not  Ije  rein^trnizetl  before  labor 
b^ins,  if  routine  ante-part  am  mensuration  is  practised,  except  in  cases 
iieen  with  other  physicians  in  consultation.  If  repeated  and  unsuccess- 
fnl  applieations  of  the  forceps  have  Iwcn  made,  the  patient  is  already 
septic,  and  any  lilc-saving  operation  will  increase  her  ri^i^k^. 

Prognosis  of  Embryotomy.  It  mui^t  be  remembered  that  embryotomy 
in  a  highly  conlracicd  pelvis  is  not  without  risk  to  the  mother  because 
of  the  extensiv^e  lacerations  of  the  cervix,  %'agina,  and  bladder  that 
may  be  made  in  bringing  a  foetug  piecemeal  through  so  limited  a  space. 
The  bruising  an<l  hicerution  of  the  soft  parts  lower  the  resistance  of 
the  tissHUPB  and  predispose  the  patient  to  active  j^eptic  infection*  The 
success  or  failui*e  of  embryotomy  depends  upon  the  indications  and  the 
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conilitions  in  the  particular  case;  f,§.,  the  condition  of  the  mother  mt 

the  time  of  o|M?mtion,  the  size  and  the  shape  of  the  pelvis  through  which 
the  work  has  to  be  done,  and  ilie  method  of  extmction  after  perfom- 
tion  has  liecn  made.  The  result  is  most  favonible  when  that  mctlHMl 
of  extraction  is  useil  which  will  do  the  least  injury  to  the  soft  parts 
of  the  mother. 

In  estimatbg  the  prognosis  of  embryotomy  the  following  conditions 
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t  be  taken  into  account :  The  degree  of  pelvic  contraction,  the  size 
:ie  child,  the  manual  skill  of  the  operator,  the  physical  condition 
lie  patient,  and  the  amount  of  bruising  and  laceration  which  she 


Flu.  424. 


Blot's  perforator. 


sustained  before  the  operation  is  begun.  Previous  unsuccessful 
iipts  at  delivery  with  forceps  and  version  tend  to  increase  the 
taJity  when  embryotomy  is  performed. 


Fio.  425. 


Martin's  trephine. 


echnique  of  Craniotomy.  Mutilation  of  the  head  is  aooomplished  by 
oration  and  conuninution.  The  pcrlonition  may  br  made  with 
sors,  a  perforator,  or  a  trephine  (Figs.  423-42o).      Comminution 
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of  the  cninml  vault  with  short  cmniotnray  forceps  has  given  place  to 
the  employ  men  t  of  the  cephalotribe  and  busiotribt^j  which  are  used  to 
compress^  cruishj  and  extmcL  The  cmtiioclast  h  a  tractor.  Decapita- 
tion IB  pcrfornietl  with  the  blunt  hook  or  ccmseur.  An  ordinary  piir 
of  stroujyr  scisstjrs  and  a  jstoutj  straight  forceps  are  all  that  is  nee<led  for 
evisceration* 

After  thorough  steril ligation  of  the  operators*  hands,  instrumeDts,  and 
passages,  the  bladder  and  rectum  having  previously  been  emptied,  tlie 
patient  is  place<i  on  a  table  and  antez^thetized.  When  the  narcosis  is 
complete  she  is  brought  to  the  edge  of  the  table  in  the  lithotomy  posi- 
tion, and  the  flexed  thighs  held  by  two  assistants  or  retained  in  posi- 
tion with  a  sheet-sling  or  leg-holders* 

If  the  head  is  inipacti^  in  the  cavity  of  the  pelvis,  ]ierforation 
will  be  easy  ;  on  the  other  hand,  if  the  licad  is  unengaged,  it  must  be 
ti rally  held  against  the  brim  by  a  eomp^^tcnt  assii«tant  while  the  perfora- 
tion is  being  made.  In  the  absence  of  proper  assistance  the  skull  may 
be  fixed  by  seizing  the  scalp  with  a  stnmg  double  tenaculum  and  the 
omDial  opening  tnade,  even  without  anBDsthesia  (Fig,  42^). 


Flxjii^  tt)6  hvAd  by  seising  the  ic&lp  with  a  double  teiwculiim. 

To  perfomtis  the  half  Iiand  is  introduced  into  the  vagina  and  the 
presentation,  [u^sition,  and  p*jsture  reascertained.  If  the  ilisprofjortion 
between  the  lirad  and  the  fKflvis  is  not  too  great,  the  head  may  l>e  opened 
ttirough  a  foutanelle  or  suture  ;  but  if  the  dispropr^rtion  be  considenible, 
a  permanf^nt  opening  woidd  better  be  niiide  through  one  of  the  parietal 
bones,  Witli  the  fing«*rs  in  the  vngina  against  the  presenting  part,  to 
act  as  a  guide,  a  perforator  or  tn^phi no  is  intrmhiced,  guanled  by  the 
fingers,  and  plunged  into  the  skulL     The  greatest  c^re  should  be  taken 
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to  keep  the  instrument  at  a  right  angle  to  the  surfaee  of  the  skull,  a^ 
otherwisie  the  instrument  may  ^lip  between  the  ricalp  and  the  cranial  bones 
without  ent<ering  the  head.  If  a  suture  is  not  aecesgible,  a.s  is  commonly 
tlie  case  id  flattened  pelves,  the  hole  naay  \ye  made  through  the  present* 
ing  parietal  bone.  The  point  of  perforation  should  be  nearer  the  sym- 
physis than  the  promontory  (Fig,  427). 


I 


^^rfomtlon  of  the  a||«r*comI]ig  head.    The  acisaors  &re  passed  through  the  pharyns  or  roofof  Ihc 

When  the  ijerforating  scissors  have  been  passed  in  under  steady  press- 
ure to  the  shou]der*guard,  the  blades  are  spread  apart  to  enlarge  the 
opening  ;  ttien  closed  and  turned  at  right  angles  to  the  original  uicisionj 
when  tlie  blade?;  are  again  ^^partited.  In  t\m  way  a  crucial  ineision  is 
secured.  When  thi^  lias  been  ilone  the  scissors  are  pus^hcd  into  the 
cranial  cavity  and  moved  about  until  the  brain  is  thoroughly  broken  up ; 
special  effort  is  made  to  reach  and  to  destroy  the  medulla.  The  scissors 
are  now  withtlmwji  and  the  finger  or  fing»^rs  sli}»ped  into  the  opening  to 
act  as  a  guide  through  the  remaining  steps  of  tne  operation.  A  hartl- 
rubljer  or  meta!  nozzle  attached  to  a  Davidson  syringe  h  intnxluced  into 
the  cranium  alongside  of  the  finger  and  the  broken- up  cerebral  matter 
washed  out*  Many  cases  of  minor  dystocia  will  be  delivered  spon- 
taneously after  [x^rforatioUj  and  only  where  there  is  indication  for  haste^ 
because  of  the  condition  r^f  the  mother,  should  extniction  immediately 
follow  pc*rforatitm  (Zaugemeister).  Having  thus  diminished  the  size  of 
the  hea<l,  its  delivery  is  in  order;  this  may  be  act^mplishcfl  by  nature 
or  by  traction  with  the  finger  hooked  into  tlie  cranial  openingj  the  for- 
ceps, or  the  cmnimdast. 

It  must  be  remembered  thai  extraction  by  any  of  these  methods  is 
possible  only  in  slight  disprnjiortiou  between  the  head  and  pelvis,  m 
the  reduction  in  tlie  size  of  the  head  is  accomplished  by  the  pressure  of 
the  walla  of  the  pelvis.     When  the  skull  is  too  hard  or  too  large  to 
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come  til  rough  in  thn  way  it  must  be  reduced  by  comniiDUtion  or  com- 
pression. 

Perfdration  may  be  done  without  an  aiisestheiie,  and  done  early  wheni 
evidence  of  fcetal  death  h  [Kjssitive,  while  extraction  always  requires 

narcosis, 

SpicgeHx*rg  advises  that  extraction  ?ihoukI  ulway?i  follow  perforation 
because:  1.  The  expelling  powers  are  often  inettioient.  2.  ProlonpUion 
of  the  operation  is  always  disadvantageous  because  of  sepsis  and  exhaus- 
tion. 3,  The  0]>ening  may  close  by  overlapping.  4.  Extraction  is  nut 
dangerous  wlicn  done  early. 

At  what  point  of  the  fcetal  skull  should  we  perforate?  In  vertex 
prcsentationsj  when  a  trephine  is  available,  the  opcuing  should  be  made 
through  the  presi^nting  parietal  inmv  near  the  puhcs.  When  the  perfora- 
tion is  made  with  a  seissorg  perforator,  a  suture  or  fontanelle  is  selected  as 

Fio.  4^ 


BaterJng  the  Bkull  Uirmii^h  ttie  oeclplul  bone  fititicutJitieouslT. 

the  site  of  puncture.  In  face  presentations  the  perforator  may  be  jiasscd 
til  rough  an  orbit  or  one  of  the  frontal  hones,  or  through  the  rmif  of  the 
motith  behind  the  na.^al  fosj^a.  The  guiding  lingers  must  not  be  witbf  Irawn 
from  the  vagina  until  the  cr}niit)elu}?t  or  biisiotrilx*  has  beeti  applied. 

After  perforation  of  the  skull  its  size  may  be  redue^'fl  by  eomminution 
with  the  craniotomy  foreeps  Theeniuial  Imney  are  s«.^ized  with  forceps, 
which  is  pas.sed  beneath  the  fsealt>:  the  instrument  h  rotntetl  in  it.s  long 
axii  until  the  bone  is  detached  and  can  Ix*  withdrawn.  The  maternal 
soft  part)^  are  proteetr^l  hy  the  scalp  during  the  torsion,  and  hv  the  hu- 
gers  within  the  vagina  during  the  extraction  of  the  bone.  The  brvncs  are 
removed  one  by  one  until  the  si;^*^  of  the  head  permits  it?*  extnietion*  Tt 
may  be  necessary  in  the  higher  gnides  of  j>e1vie  contraction  to  crush  the 
crania!  base  as  well  as  the  %auU>  The  basiotribe  is  useful  for  this  purpose. 
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Cranioclasis.  One  blade  of  the  cranioclast  is  introduced  througli  tlie 
opening  in  the  cranium,  which  has  been  kept  patulous  by  the  guiding 
fingers,  while  the  other  blade  is  applied  to  the  external  surface  of  the 
head.  The  instrument  is  then  firmly  locked  and  the  compression  screw 
in  the  handle  turned  home.     With  the  firm  grip  thus  secured  traction 

FlQ.  429. 


Th€'  head  after  delivery  by  the  cranioclast. 

may  be  made  downward  and  backward  in  the  axis  of  the  pelvic  brim 
until  the  head  is  brought  to  the  jx^lvic  floor,  when  the  traction  is  con- 
tinued in  an  upward  and  forward  direction,  as  in  ordinary  forceps 
delivery.  Cranioclasis  after  careful  comminution  with  the  craniotomy 
forceps  is  applicable  even  in  high  degrees  of  pelvic  contraction. 

CephaJotripsy. 

The  purpose  of  this  operation  is  to  crush  the  skull  in  order  to  permit 
its  passap^e  through  the  birth-canal,  when  this  cannot  bo  accomi)lished  by 
the  cranioclast.  The  ceplialotril)e  (Fijr.  430)  is  a  ]><)werful  c()nii)ressing 
forceps  with  a  strong  coniprossion  scrow  at  the  end  of  the  handle.  It  is 
applied  to  the  sides  of  the  liead  as  is  tho  ordinary  for('e])s.  Perforation  is, 
of  course,  the  initial  step  as  in  craniotomy.  Tlie  Jidvantage  claimed  for 
the  cephalotribe  is  that  it  en:il>l(*<  tho  operator  to  ovorcomc  the  diflicultics 
presented  by  a  fully  ossified  hend,  in  thnt  it  can  Ix'  used  as  a  crusher  as 
well  as  a  tractor.  On  tln^  other  hand,  it  lias  the  disadvantage*  that,  since 
it  is  a  bulkier  instrument  than  th(»  eranioelast,  and  since  both  blades  are 
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ajipliiHl  to  the  out^iJe  of  the  sktill,  it  occupies  more  room  in  the  |K^Ivis, 
and  that  while  dimiiiiijhing  the  diameter  of  the  heiid  in  one  dirc'ctioii  it 
iiicreiised  it  in  another. 

This  operation  ij^  applicable  only  in  the  minor  de^rc^ei?  of  jielvie  ef*n- 
tnietioth  Tl  ha  more  daiigerou.-i  proeeilure  than  emuioela.sit4,  owing  to 
t^picuk  of  bone  whieh  are  likely  to  project  as  a 
rf^isult  of  the  fiireible  crushing,  and  also  Ix^caiise  of 
the  increased  room  nccdotl  for  lis  application,  both 
of  which  cnns€*s  ivlll  subject  the  maternal  part.n  to 
greater  truiimatls^m.  After  the  e*»nipreission  screw^ 
has  )M?cn  Miffieiently  tightened,  keeping  in  mind 
that  the  cnreilitKl  cranium  is  elongated  in  the  diam- 
eter opposed  to  that  in  whieh  the  crushing  force  is 
applied,  traction  i$  made  in  the  axis?  of  the  brim, 
adjusting  by  rotation  the  long  diameters  of  the 
crushed  head  to  tlie  long  diameten^i  of  the  cavity 
and  outlet.  After  (>erforation,  cmniocla.«ie,  cephal- 
otripi^y,  or  baBiotn|i.sy  an  antiseptic  intra-nterine 
douche  or  one  of  (sterile  water  completes  the  opera- 
tive technique. 

Occasional  ly  neithercranioclasis  noroephalotripsy 
will  succeed  in  crushing  the  [x>rtion  of  the  octupital 
bone  which  form^  the  btise  ot  the  cranium.  If  it  is 
neee^sjiry  to  reduce  the  f^ize  of  the  basCj  the  o^'cij^ 
ital  lione  mnst  be  crusihed.  The  Tarnier  ba^iiotribe 
wa.H  ile vised  to  attain  this  eud.  This  instrument  is 
at  once  a  perforator,  emnioelaKtj  and  cephalotribe- 
It,^  chief  advantage  is  that  it  may  be  used  in  a  pel- 
vis of  such  contraction  that  neither  cephalotribe 
nor  eraniochist  cau  he  employed  ;  even  iu  a  iielvi:? 
having  a  true  conjufr-*^^'*  ^f  ^i  inches  (4.44  em/)  its 
application  i,^  pissible.  Embryotomy  thn»ugh  a 
brim  of  m  htgh  eoutraction  should  be  condemned 
on  general  principh^s*  Two  and  one-half  inclies 
should  be  atx-eptcii  as  the  limit  for  siiccessfnl  ba.'^io- 
trtpsy  ;  the  damage  to  the  maternal  .sotY  parts  even  with  such  a  conju- 
gate will  be  conf?idemble. 

The  basiutri!>e  is  composed  of  a  perforator,  two  blades  of  unequal 
length,  and  a  powerful  compression  screw  attached  to  the  handles  (Figs» 
431^  432),  When  closed  and  the  compression  ecrew  h  turned  home  the 
blmle^  nieasun^  fn>m  side  to  side  1^  iuches,  and  from  before  backwani 
1}  iuches.  Its  appUcatiou  is  as  foHows  :  the  perforator  ir^  bored  thn^ugh 
the  cranial  %'ault  and  into  the  base  of  the  skull ;  when  this  is  driven 
home  the  blades  are  applied  to  each  side  of  the  skull,  Iwked,  and  the 
compression  screw  tiglitened  until  the  base  Is  thoroughly  crushed^ 
Extraetion  is  then  completed  as  when  the  cmnioclafit  or  cephalotribe  is 
used. 

Decapitation. 

Decapitation,  or  tlie  removal  of  the  liead  from  the  body,  is  an  opem- 
tion  which  is  fortnuately  rare  in  modern  midwiferyj  because  of  a  more 
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accurate  diagnosis  and  earlier  interference  on  the  part  of  the  physician 
tlian  formerly  in  transverse  presentations  of  the  foetus. 

The  indication  for  performing  such  mutilation  is  a  neglected  trans- 
verse presentation  which  has  become  im|>acted,  foetus  dead,  and  a  retrac- 
tion-ring so  well  defined  that  rupture  of  the  uterus  is  imminent  and 
version  positively  contraindicated. 

Foetal  monstrosity  may  render  delivery  impossible  except  by  decapi- 
tation or  evisceration.  In  transverse  cases  which  justify  such  procedures 
the  position  of  the  neck  will  determine  which  is  the  more  feasible.   Where 


Fig.  43L 


Fig.  432. 


llF^llilimiTMJBCT 


Tarnier's  basiotribe. 


Ba8i(>trii>sy  accomplished. 


the  neck  is  accessible  and  a  hook  can  be  passed  over  it,  decapitation  is 
the  operation  of  choice ;  on  the  other  hand,  when  the  neck  of  the  fiPtus 
cannot  be  reached  evisceiTition  is  the  ojKTation  of  election. 

Braun's  decapitatin^j^  hook,  or  decollator^  is  the  most  efficient  instru- 
ment yet  devised  to  divide  the  vertebral  column.  This  consists  of  a 
steel  rod  fitted  with  a  strong  transverse  handle  at  one  end  and  a  short 
blunt  hook  at  the  other.  The  hook  forms  an  acute  angle  with  the  shaft 
of  the  instrument  (Fig.  433).  The  hook  is  passed  over  the  neck  of  the 
child  and  pulled  down  until  the  neck  rides  well  up  into  the  a^wx  of  the 
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uaglo.     Then  bv  a  steady  ijciululum  motion,  a(^K>mi}aDi6d  with  traction 
on  the  Ijutullo,  the  neck  is  .severed* 

A  i^tnm^  eortl  or  a  chain-^Miw  may  bc^  iitilijcecl  to  Ix^head  the  foetus 
when  a  deeapitating  \nmk  is  not  at  hand,  if  the  aeck  ig  Biirticiently 
aei*e?H;8ihIe  to  [>ermit  of  its  jxi'^sage  above  it,  or  the  jvasj^ge  of  a  m  ell* 
lubricated  elastic  catheter,  to  which  the  c*->nl  or  saw  may  be  attachtHl  and 
carried  into  place.  This  procedure  in  always  at t eroded  wiili  consider- 
able difficulty,  owing  to  the  skill  and  jxiticni^  which  an*  required  to 
pas^  cither  catheter,  corI,  or  saw  alwtit  the  neck,  A  knot  or  a  hxjp  at 
the  end  of  the  cord  faeilitates  the  manipubitton.     When  the  cord  has 
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Car]  Bniim'i  dec&i»itAtion  iioolc 


Decaptuition  by  the  hook. 


been  put  in  phiee  the  two  ends  are  to  be  brfKi|rlit  out  of  the  vagina  and 
a  tubular  wp<*euluni  pas!?etl  over  the  endf*  and  into  tlic  vaginal  orifice,  to 
protect  the  ttM^ues  while  the  neck  m  sawn  thiTui^rh. 

To  insure  the  s^ifety  Kff  the  mother  during  decapitation  a  most  s^enip- 
ulous  aseptic  tech  nit]  ne  is  inifKTative*  Since  the&i^  [Hitient?*  are  often 
already  i4e[>iic  and  lacenvted  to  a  greater  or  less  degree,  fnrtlier  infi^etion 
and  traumatism  to  the  maternal  ^ofl  jiarts  mu&t  Iw  carefully  guarded 
against  After  the  bladder  has  Iwen  emptied  the  hands  of  the  op^mtor, 
in>4trunients,  and  the  field  of  opt^nuion  are  rendered  a^icpiic  and  the 
]mtient  ansesthetized  and  iilaced  in  the  lithotomy  position.  A  ficlal 
arm,  if  accessible,  Is  brought  out  of  the  vagina  and'  given  to  an  a^'vlstant 
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to  make  traction  on,  in  a  downward  and  backward  direction.  This 
steadies  the  neck  and  brings  it  within  reacli.  A  noose  of  tape  looped 
about  this  arm  facilitates  the  subsequent  manipulations,  by  })ermitting 
downward  and  backward  traction  to  be  made  on  it,  without  the  assistant 
being  in  the  way  of  the  ojierator.  The  operator  inserts  his  half  or 
whole  hand  into  the  vagina.  The  right  hand  is  chosen  if  the  head  is 
to  the  mother's  left,  and  the  left  when  the  head  is  to  the  mother's  right. 
Two  fingers  are  now  passed  along  the  pubic  or  sacral  wall  of  the  pelvis 
and  into  the  uterus  until  they  can  hook  over  the  neck.  If  the  dorsum 
is  to  the  mother's  front,  the  fingers  may  be  passed  along  the  pubic  side  ; 
if  to  the  mother's  back,  advantage  will  be  gained  by  carrying  the  hand 
along  the  sacrum. 

The  hook  is  now  run  in  flat,  along  the  fingers,  and  guided  around  the 
neck  from  above  downward.  When  in  place  firm  traction  is  made 
upon  it,  while  the  hook  is  rocked  back  and  forth  until  the  neck  yields. 
The  fingers  must  be  kept  in  position  to  guard  the  maternal  structures 
from  injury. 

After  the  head  is  severed  from  the  trunk  the  body  may  be  delivered 
by  traction  on  the  prolapsed  arm  and  the  head  slips  upward  as  the 
trunk  glides  by.  The  head  may  be  extracted  by  seizing  the  inferior 
maxilla  with  the  fingers  to  maintain  flexion  and  control  rotation  while 
suprapubic  pressure  is  made  with  the  other  hand,  or  by  forceps  if  the 
pelvis  be  suflSciently  ample  to  permit  cephalic  engagement.  If,  on  the 
other  hand,  the  pelvis  is  so  contracted  as  to  make  engagement  by  the 
suboccipito-mental,  suboccipi to- frontal,  and  bitemporal  diameters  impos- 
sible, the  head  may  be  steadied  against  the  brim,  perforated,  and  ex- 
tracted by  cranioclasty  or  basiotripsy. 

Decollation  in  Locked  Twins.  Decapitation  may  be  necessary  to  relieve 
the  impaction  in  case  of  twin  presentation  with  locked  chins.  The  child 
partly  born  with  the  breech  presenting  is  usually  dead  ;  if  it  is  not,  the 
chance  of  life  is  so  small  that  it  may  be  sacrificed  in  the  interest  of  the 
other  twin.  A  strong,  blunt-pointed  curved  scissors  may  be  utilized  to 
sever  the  neck  in  this  location ;  to  prevent  the  scissors  from  slipping  up 
and  doing  damage  to  the  maternal  structures,  a  piece  of  stout  rubber 
tubing  may  be  tied  about  the  neck,  and  the  vertebral  section  made  below 
this  guard. 

Evisceration  and  reduction  in  the  size  of  the  trunk  are  elected  in  cer- 
tain cases  of  transverse  presentation  of  the  foetus,  in  which  the  neck  is 
inaccessible  to  the  hook,  in  breech  births  where  the  fcetus  is  too  large  to 
pass  through  the  pelvis,  or  when  because  of  monstrosity  or  pathological 
enlargement  of  the  fietal  structures  delivery  without  mutilation  is  im- 
possible. 

The  abdomen  or  the  thonix  maybe  opene<l  with  i)lunt-pointed  scissors 
and  the  viscera  removed  with  the  fingers  or  forceps.  The  ribs  are 
divided  to  diminish  the  size  of  the  chest,  and  the  clavicles  severed 
(cleidotomy)  in  their  middle  third  to  rednee  the  tninsverse  measure- 
ment of  the  shoulders.  Extraction  is  made  with  the  blunt  hook  or 
cranioclast. 

When  the  back  of  the  fietus  presents,  making  decapitation  and  evis- 
ceration as  oixlinarily  j)erforme(l  impossible,  the  trunk  may  be  stejulied 
with  a  strong  volsellum   forceps  and   the  spinal   eolunin  divided   with 
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scissors  ;  witli  the  trunk  thim  opeued  from  the  buck,  it  may  y  ^ml 
atKl  drawn  down  by  the  cmnicjclast  iiDtil  the  bcwly  cap  be  t!(in|>fKHl  tbnmgii 
with  scissors.  The  two  halv^es  may  ikhv  readily  l)e  reduee*J  and  drliviwl 
Should  tiie  arni5  einbarrass  cxtnu^tion,  they  iriay  be  aniputatiHi, 

Diirin^  decapitation  and  evisee ration  xhv  mi^tlier  ts  i^ubjeetril  U*  tin 
danger  of  sep^^is  and  hicenition  of  the  s^cdt  jKirt?.  The  firi^t  is  guimW 
a^iHAt  by  strict  attention  to  aseptic  detail,  and  an  antWjitie  iiitm-uieriiit- 
douche  T^hotdd  foUow  delivery,  when  necessary  fur  the  removal  of  \m\^ 
shreds  of  tissue  w^iich  otherwise  might  lie  retained-  ImDHMJiatesatiin:' 
should  be  made  of  all  accessible  maternal  laceraliou:^. 

Arrest  of  the  after-eomin*?  ht^ad  at  the  brim  or  within  Hie  cmIu  of 
the  pelvis  may  demand  eraniotomy  ;  under  sueh  cireumslances  tW  rliilJ 
is  usually  dead  and  the  indication  h  clean  Of  the  various  prc>ci?<lurf» 
recommended  for  these  cases,  the  raetlio<l  described  by  Stras^muDn  i* 
especially  safe,  thorough,  and  practical :  **  The  head  is  fixed  by  itim>- 
dneing  tlie  inrtex  and  middle  fingers  into  the  rvpcn  month  and  nijikin^ 
tniction  upKi  the  lower  jaw.  The  breech  of  tfie  child  is  carried  ajMivvr 
the  pubos  toward  tlic  mother's  abd<imen,  and  a  sci,'=sors  perfomior  i^ 
then  pxssed  through  the  pharynx  to  the  base  of  the  skull,  and  thm\^\\ 
the  ibramenraagnu in,  dividing  the  bones  l>et ween  the  occipital  eont^Tlt^.' 
A  metid  catheter  is  intrmlueod  through  this  opening  and  the  brain  niiv* 
fully  bmken  up  and  washed  out. 

To  complete  the  delivery  the  head  is  flexed  by  making  tniction  f^n 
the  lower  jaw  with  the  index  and  middle  fingtrn=,  which  an.^  intrtKliiciHi 
into  the  moritli,  while  suprajtubic  pressure  is  applied  with  the  uiher 
hand.  Should  manual  extraction  fail,  labor  may  be  termiriatod  by  tk 
forceps  or  cninioclast.     Perforation  through  the   mouth  is  usnally  i^afe. 

Hydnx^ephalus  of  an  after-t^oming  head^  causing  dystix^ia,  may  iim'^ 
sitate  cmniotomyj  since  the  position  of  the  head  is  so  high  in  the  pelvij^ 
that  the  mtmth  is  not  readily  reached.  Siici^essful  ]K>rioraHon  may  k 
made  through  a  skin  incision  at  the  base  of  the  iiet*k  posteriorly;  the 
perforator  being  |iasscd  under  the  skin,  is  made  to  enter  the  occlpitul 
bone,  and  extraction  is  accomplished   by  the  cranioclast, 

[q  minor  degree,s  of  hydrLwcplialua  punctui-e  of  the  spinal  i^amil  U\ 
allow  for  the  escape  of  cerebro??pinaI  fluid  may  reduce  the  cRiiiial 
diameters  sufficiently  to  permit  their  ])apBage  through  the  [lelvis.  Thi** 
procedure  and  aspiration  through  a  fontanel le  in  the  fbrecorning  la-ad 
do  not  necciisarily  cause  the  death   of  the  cbikh 

Craniotomy  in  connection  witli  sirmphyseot^Mnsr  has  been  suggestetl  and 
been  per  formed  as  an  emerg^eney  procedure  ;  but  sueh  an  o[>erative  ouin- 
bination  cannot  be  considered  as  advisable  in  the  light  of  m<ideni 
obstetrics. 

Embryotomy  is  generally  inadmissible  in  pelves  below  2i  (6.34  cm.) 
incheSj  while  2|  {6.97  em.)  inches  is  the  lower  limit  for  symphyf^otomy, 
Bfmotripsif  followed  by  eviseeratif>n  would  do  less  damngt*  to  the  mater- 
nal structures  than  the  above-mentioned  combination*  The  otn-asitm  fur 
embryotomy  wnth  pubic  section  coukl  arise  only  from  poor  judgment  t>r 
from  a  failure  to  recognize  pelvic  eontraction  by  previous  <*xnuiinatioii 
during  pregnancy  or  at  the  time  of  labor.  So  high  a  degree  id' t*ont traction 
as  to  necessitate  these  operations  should  be  apparent  to  the  most  casual 
observer-     Again,  many  of  these  jmtients  are  already  septic  from  rt* 
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])eated  examinations  and  ineffectual  attempts  M'ith  forceps  and  version 
iKjfore  symphyseotomy  is  considered,  which  fact  of  itself  would  contra- 
indicate  pubic  section. 

Prognosis  for  Embryotomy.  In  skilful  hands  and  in  properly  selected 
cases  embryotomy  is  a  comparatively  safe  operation.  The  time  at  which 
the  operation  is  done,  the  size  of  the  pelvis,  and  the  condition  of  the 
maternal  soft  parts  influence  the  prognosis.  The  maternal  mortality 
and  morbidity  from  embryotomy  are  higher  in  private  than  in  hospital 
practice.  This  is  accounted  for  by  the  lack  of  accurate  estimation  of 
the  relative  size  of  the  foetus  and  pelvis,  which  is  unfortunately  too 
common  in  private  work,  and  by  the  fact  that  enibr^'otomy  is  made  as 
an  operation  of  last  resort,  after  ineffectual  attempts  at  delivery  with 
forceps,  in  an  exhausted,  septic,  and  lacerated  woman. 

Choice  of  Procedure.  The  higher  degrees  of  contraction  which  call  for 
basiotripsy  and  evisceration  increase  not  only  the  mortality,  but  also  the 
morbidity  to  the  mother ;  and  if  the  womb  is  already  septic  and  the 
woman's  strength  is  good,  Csesaro-hysterectomy  may  be  elected,  with  the 
possibility  of  improving  the  prognosis. 

In  rupture  of  the  uterus,  if  the  rent  is  incomplete  and  the  foetus  has 
not  escaped  into  the  abdominal  cavity,  craniotomy  may  properly  be 
elected.  After  the  child  has  been  extracted  the  tear  may  be  tamponed 
with  iodoform  gauze.  Where  the  child  or  the  greater  part  of  the  ovum 
has  escaped  fix)m  the  uterus,  making  the  foetal  parts  accessible,  embry- 
otomy must  give  place  to  abdominal  section. 

In  concluding,  the  author  believes  that  the  choice  should  be  between 
Csesarean  section  and  embryotomy  in  high  degrees  of  pelvic  contraction  ; 
and  as  accurate  and  early  diagnosis  and  pelvimetry  become  more  common 
the  field  of  mutilation  will  become  more  limited. 


CHAPTER     XXXIV- 

CJESAUEA^  SECTION.    POREO  OPERATION,    SYMPHYSIOTOMY. 
CESAREAN   SECTION. 

C.^isari:ax  section  m  an  iiittnitiun  fur  ilie  delivery  nftlie  child  at  term 
hy  means  of  an  inclusion  through  the  alKlomiual  nod  ut^*rjiie  walb. 

It  is  conimonly  as^siinicHt  that  Oiosarenn  .'Section  takt*,-^  it*^  name  fri^ni 
Cie.^r,  who  is  suid  to  Imve  eome  into  the  vvoi'ld  in  this  way,  Pliny, 
however,  duinvts  the  term  troui  tlie  Liiiin  fvrc/ivr,  *' to  cut,"  ami  men- 
tions sevend  other  eelebrities  of  ancient  timoj^j  among  tliem  tVipin 
AfricanuB  and  .Manlius,  as  being  among  the  number  of  '* ttrjionfV'  "^ 
they  were  ad  led* 

The  practice  of  Ciesarean  section  belongs  to  prehistoric  times.  A 
Rt»inini  law,  a^crihcHl  to  Numa  Pompilins,  ibrbade  the  burial  *if  a  iir*^ 
naiit  woman  before  the  fa^tus  had  In^tn  taken  away  fnmi  ber,  and  this 
wa.-^  generally  done  tliroiigh  an  alxlominal  incision. 

It  havinu:  been  once  shown  that  many  children  were  savetl  in  this 
way  after  tlie  death  of  the  mother,  the  question  arose  whetlier  it  wouU 
not  often  Ik-  riL^it  in  cases  of  pmttacted  labor,  oiul  where  the  life  of  tb 
child,  althougli  not  that  id'  the  mother,  was  threateneti,  to  perftirra 
Csesarcan  sct^tion.  The  propositi,  however,  met  with  bitter  opiw^^idon. 
It  %vvis  nrg^l  that  to  open  tlic  alxlomen  of  the  moilu^r,  even  when  lier 
condition  is  hojielcBs,  in  t>nler  to  save  the  child,  is  a  criminal  procetliirc, 
and  Virchow  cites  an  instance  in  which  a  physician  was  prosecuted  for 
perfornung  Ctesareau  section  on  a  dying  woman,  with  the  hope  of  saving 
the  child* 

The  first  ivconlal  Qesarean  section  on  the  living  woman  was  t*cf- 
forincd  in  the  year  loOO  in  Switzerland,  by  f}ne  Jawnb  Nutcr,  a  butclirr, 
who  is  said  to  have  saved  the  lite  *if  his  wife  in  this  way.  It  is  furth**r 
statcil  that  he  openitcd  many  times.  The  profXHhirc  subsec|ucntly  pas^srd 
fnnn  the  hands  of  the  bntehcrs  into  those  of  the  liarliers* 

In  (nTtnany,  Trantraan  was  tlie  first  trj  delivt^r  a  child  thmugh  nn 
incision  in  tlie  uterine  wall.  He  operate<I  in  IGIO,  in  a  case  of  henm 
of  the  gi-avid  utenir*^  In  1881  Rnusset  puhlisheil  a  ti\*atisc  in  Frt*ni'h 
on  this  subject,  and  cited  nine  cases,  to  winch  six  wen^  addwl  by  (\isjMr 
Bauhiu  in  Ids  Latin  translation  of  Rousset^s  work,  Alany  authors  have 
since  tried  to  prove  tliat  these  were  not  cases  of  genuine  Cseparean  i^ec- 
tion,  but  were  simple  lapa!*titomies  for  ectopic  preornancies.  It  U  diffi- 
cult to  believe  that  o(>enitiou  fur  extra-uterine  pregnancy  could  1mi%t 
been  so  common  in  those  days* 

A  great  deal  of  discu36ian  has  been  directed  to  the  truntmcnt  «>f 
the  uterine  woutid.  In  former  times  the  uterine  wound  was  left  aii- 
sutured.  Sanger  has  done  great  service  by  tJie  introduction  of  m  seeing 
uterine  suture, 

Pnrro  reeoni  mended  that  the  older  operatitm  should  be  mippL 
by  the  removal  of  the  uterus, 
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Indications.  The  indication  for  Csesarean  section  may  be  (1)  absolute 
and  (2)  relative. 

Caesarean  section  on  the  living  woman  should  be  undertaken  in  cases 
in  which  there  is  no  pn>spect  that  the  foetus,  even  after  embrj'otomy,  can 
be  extracted  by  the  natural  passages  with  less  danger  to  the  mother.  In 
l)elve8  measuring  6.5  cm.,  about  2 J  inches,  in  the  conjugate  diameter  with 
a  living  child,  or  5  cm.,  2  inches,  with  a  dead  child,  Csesarean  section  is 
necessary  to  save  the  mother's  life.  Here  the  indication  is  absolute,  be- 
cause no  other  less  dangerous  alternative  presents  itself.  It  is  said  to 
be  relative  when  the  operation  is  elected  in  preference  to  other  possible 
methods  of  delivery. 

Even  in  jielves  with  a  conjugate  diameter  of  6.5  to  7  cm.,  elective 
Caesarean  section  is  a  better  operation  than  its  alternatives.  Its  mortality 
in  elective  operations  should  not  exceed  5  per  cent,  for  the  mothers  and 
the  same  for  the  children.  While  the  maternal  mortality  of  induced 
labor  is  practically  nil,  the  infant  death-rate  from  prematurity  is  about  33 
per  cent.  The  best  results  of  symphysiotomy  are  about  the  same  as 
those  of  Caesarean  section  for  the  mothers,  but  the  infant  mortality  is 
greater ;  but  the  best  results  are  not  possible  in  pelves  below  7  cm. 
Embryotomy  is  not  entirely  without  maternal  death-rate,  and  the  children 
are  all  sacrificed. 

With  a  conjugate  diameter  of  more  than  7  cm.  choice  must  be  made 
between  Caesarean  section,  induced  labor,  symphysiotomy,  and  crani- 
otomy. The  prognosis  for  induced  labor  in  slight  contraction  is  better 
tlian  in  the  class  of  pelves  last  considered,  since  the  viability  of  the  child 
is  greater.  When  the  time  for  induced  labor  has  passed  the  choice  of 
operation  lies  between  Csesarean  section  and  symphysiotomy.  When  the 
mother  is  exhausted  by  long  labor  and  repeated  attempts  at  delivery  or  is 
otherwise  in  bad  condition  for  abdominal  section,  symphysiotomy  offers 
the  best  prospect.  It  may  be  electe<l  in  advance  of  labor  as  an  alterna- 
tive of  Caesarean  section  in  very  moderate  degrees  of  contraction.  Wh(»n 
the  child  is  dead  or  non-viable  or  a  monster,  craniotomy  should  be  per- 
formed in  the  interest  of  the  mother.  In  all  other  conditions  and  at  the 
hands  of  an  operator  trained  in  alxlominal  surgery  the  Caesarean  opera- 
tion may  be  |)erfc)rnied. 

We  l)elieve  with  Williams,  of  Baltimore,  that  the  upper  limit  for  the 
absolute  indication  for  Caesarean  section  should  be  advanced  to  7  cm., 
and  the  relative  indicjition  to  8.5  cm.  for  flat,  and  9  cm.  for  generally 
contracted  i>elves.  Williams  holds  that  Caesarean  section  should  be  per- 
formed in  preference  to  sym])hysiotomy  in  minor  degrees  of  contraction 
in  which  forceps  or  version  is  inadequate.  He  would,  therefore,  when 
the  relative  indication  is  present,  allow  the  lalH)r  to  go  on  for  one  hour  in 
the  second  stage,  an<l  would  then  elect  Caesarean  se<'tion  in  prt»ference  to 
high  forcejis  on  the  movable  head,  or  to  version  if  the  head  fails  to  sink 
into  the  pelvis  after  moulding. 

An  examination  should  always  he  insistc^l  u])on  before  the  <'ighth 
month  of  pregnan(»y,  to  decide  whether  narrowing  of  the  pelvis  exists. 
If  the  measurements  of  the  pelvis  are  determined  in  good  time,  we  slunll 
be  able  to  select  our  nietho<l  of  procedure,  and  thus  he  better  prepare<l  to 
meet  any  emergency. 

The  time  at  which  the  oix^ration  should  be  performed  is  just  l>efore 
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tlie  end  of  pregnancy.  By  the  hij^^tory  and  symptoms,  and  by  accnrnte 
measure  men  lis  combined  with  jKilj>aticin/it  is  |)ossible  to  decide  apprMxi- 
niatelv  when  the  ftetus  k  mature.  It  is  m^t  nei*e.ssary  to  wait  until  lak^r- 
pains  oome  tin  to  eusure  c^uitntctKni  of  tfie  uterus  after  delivery  ;  neither 
i^  it  nt'co^^sary  to  wait  for  marked  dilatation  of  the  cervix  to  insure 
drainage  from  the  uterine  cavity  aitcrvvard,  Sonietinjcs,  for  obvious 
reasons,  the  sui^eon   may  he  compclle<l  to  openite  during  labor. 

Preparation,  In  aiKIition  to  the  u,<ual  dressings  and  accessories  the 
in?tni  merits  needed  for  the  o^icratioii  are  : 

1 ,  Scalixds  ; 

2.  One  dozen  artery  "forceps  ; 
'h  One  pair  of  scissors  ; 

4.  A  large  thin-wallal  rubber  tul>e  as  a  uterine  ligature  ; 

5.  Needles  threaded^  with  carriers  ; 
*j ,  N  eet  1  le-ho  hler . 
A  eartfful  chemical  and  niieroiicopical  eatamination  of  the  urine  should 

have  been  made  previously  on  more  than  one  occasion.  The  patient 
should  have  been  kept^  if  poasil>le,  under  observation  for  some  time. 
The  bowels  shouhl  have  been  carefully  regulated. 

On  the  evening  preceding  the  operation  the  abdomen  should  be  pre- 
pared a^e|>ticidly  as  for  an  onliuury  o^l^Iiotomy♦  The  abdomen  and  pubes 
arc  shaved,  and  a  onnipn?ss  of  bichloride  (1  :  1000)  is  applied  and  kept 
on  until  the  patient  is  brmght  to  the  operating- table. 

The  Operation.  After  l^eing  anie:^thetized,  the  patient  diould  be 
placi*d  on  the  table  with  the  but  toe  ki^  resting  upon  the  perinwil  |iad. 
The  healthy  vagina  in  the  gnivid  woman  needs  no  disinfection.  If 
diseased  it  should  be  cleaaseil  thoroughly  by  scnd>bing  with  soft  s<-iap  on 
a  ball  of  absorbent  aitton  held  in  stout  forceps,  ever}'  fold  being 
expJsetU  It  may  afterward  be  irrigated  witli  a  10  [x*r  cent,  solution  of 
ercidin.  About  a  dntehm  of  iodofi^rin  and  baric  acid  powder  (1  :  7)  may 
then  be  ttjrovvii  up  into  the  vault  of  the  vagina,  the  cavity  being  af>cr- 
wanl  filled  with  a  pack  of  iodotonn  gauze.  In  health  all  interference 
witlrin  the  v^agina  should  Ini  omitted.  The  toilet  of  the  abdomen  is  com- 
pleted in  the  usual  ntannen 

Tile  opi-rator  niMy  by  external  examination  obtain  a  clear  idea  of  the 
positii>n  of  the  child  in  the  uterus.  Just  iwfore  the  final  cleansing  of  the 
abdomen  the  stretigth  and  Ircqueney  of  the  f<rtid  pulse  should  be  noted. 

The  upper  abd'imen,  the  chest,  the  thighs,  nnd  the  flanks  are  covered 
with  steriliztnl  towels;  a  large  piec<^  of  guuze  of  f^air  tlnckness4>s  covers 
tlic  whole  body  from  the  chest  to  the  kuees^  a  slit  being  cut  in  it  from 
the  navel  to  the  symphysis.  If  the  hmid  is  wedged  in  the  pelvis,  the 
towels  and  gauze  which  cover  the  upper  piirt  of  the  thighs  shouhl  W  so 
arrangt^l  that  an  assistant  may  exen'i.^e  upwartl  pn^ssnre  with  tlie  hand 
through  the  vagina  ilurinir  the  cxtnu^iou  of  the*  child. 

The  operaiion  is  »i1Vpu  drnic  in  fntm  twenty  to  twenty-five  minutes; 
simictimes  it  take-i   thnx'-ijitartcrs  of  an   hour. 

The  length  of  the  alKlonn^nal  incision  must  be  greater  when  the  uterus 
is  to  be  hmught  out  of  the  wound  l>cfore  opening  it,  than  when  it  i^ 
incisptl  m  $itu.  Witli  the  former  meth<Kl  the  uterus  cftu  lie  kept  imdcr 
brtter  control,  and  it  is  easier  to  pnn'ent  the  entiTinee  of  fluids  into 
the  alxlominal  cavity.     But  against  this  must  be  put  the  gtviii  length 
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of  the  incision,  which  presents  the  following  disadvantages:  (1)  an 
extensive  scar,  with  consequent  weakening  of  the  abdominal  walls^  often 
followed  by  hernia ;  (2)  the  greater  extent  of  adhesions  occurring  later 
between  the  uterus  and  the  abdominal  wall,  which  are  likely  to  be  in 
proportion  to  the  size  of  the  cicatrix.  Upon  this  point  Zweifel  lays  great 
stress.  With  the  second  method  an  incision  of  15  cm.,  6  inches,  will 
usually  be  suificient,  and  this  shorter  incision  is  generally  to  be  preferred. 
The  description  which  follows  will  deal,  therefore,  more  especially  with 
a  CsBsarean  section  in  which  the  uterus  is  incised  and  evacuated  in  situ. 
The  rubber  ligature  is  now  adjusted  by  passing  its  loop  over  the  fundus 
and  tying  it  lightly  by  a  single  knot  around  the  isthmus. 

The  uterus  is  incised  from  the  fundus  to  a  jwint  just  short  of  the 
retraction-ring.  The  incision  is  carried  boldly  through  the  whole  thick- 
ness of  the  uterine  wall,  notwithstanding  the  bleeding,  which  may  be 
quite  free.  The  incision  extends  from  a  point  about  2^  cm.,  1  inch, 
below  the  umbilicus  to  ^vithin  a  similar  distance  from  the  symphysis.  The 
abdomen  is  opened  by  first  cutting  through  the  skin  and  fascia  and  sepa- 
rating the  muscles  by  blunt  dissection.  An  assistant,  with  a  pair  of 
forceps,  now  catches  and  raises  a  small  |X)rtion  of  the  peritoneum,  and 
the  operator,  with  a  second  pair,  takes  hold  of  another  portion  at  a  point 
a  short  distance  from  the  first  pair.  A  nick  is  then  made  between  the 
two  forceps,  and  the  opc»rator,  having  introduced  the  finger  into  the 
oi)ening  and  using  it  as  a  guide,  cuts  through  the  remainder  of  the  peri- 
toneum. The  uterus  is  now  brought  into  vi(»w,  and  an  elastic  ligature  is 
passed  over  the  fundus  and  placed  around  the  lower  segment.  The  two 
ends  are  held  by  an  assistant,  who  exercises  traction,  compressing  the 
uterus  and  fixing  it  against  the  symphysis.  The  latter  procenlure  ser\'e8 
two  purposes ;  it  keeps  the  uterus  steady  and  at  tlie  same  time  prevents 
excessive  hemorrhage. 

The  location  of  the  placenta  may  usually  be.  detormine<l  before  incision 
of  the  utenis.  When  the  round  ligaments  are  far  ajMirt  converging  down- 
ward the  placenta  is  upon  the  anterior  wall.  When  the  reverse  is  the 
case  the  ])lacental  insertion  is  u|K)n  the  ])ost(Tior  wall.  It  was  formerly 
taught  that  the  incision  through  the  uterine  wall  should  always  be  made 
to  one  side  of  this  area,  but  with  our  prt»sent  methods  this  precaution  is 
imnecessary. 

If  the  placenta  lies  in  the  way,  it  is  the  usual  practice  to  detach 
the  edge  and  push  it  to  one  side.  Time  is  sjivod  and  no  more  bleed- 
ing is  occasioned  by  cutting  rapidly  through  it.  When  the  placenta  does 
not  underlie  the  incision,  the  membranes  will  be  seen  pouting  through  the 
incision  and  presenting  a  blackish  appearance. 

The  assistant  now  presses  the  abdominal  wall  toward  the  sides  of  the 
uterus,  and  the  ojwrator,  i)assing  his  hand  through  the  membranes  into 
the  uterine  cavity  near  the  fuiHliis,  grasps  the  nearest  fa^tal  extremity 
and,  drawing  it  out,  rapidly  extracts  the  child. 

A  leg  may  be  seiz(»ii  if  it  can  readily  he  found,  or  the  child  may  be 
delivered  by  the  buttock.  As  a  rule,  the  extraction  of  the  child  is  easily 
and  speedily  effec^ted  by  grasping  the  head  with  Inith  hands.  Usually 
the  utenis  now  contracts,  and  l)leeding  is  in  the  main  controlled. 

Fritsch  recommends  a  transverse  uterine  incision  at  the  fundus. 
Jewett  has  operated  by  this  method,  in  two  cases.     MfiUer  opens  the 
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uterus  at  the  fiiiidua,  but  longitmliimlly  instead  of  transversely*  Tlie 
chief  advantage  of  tlie  fimiliil  ineisioii  is  greuter  aecnrity  in  elf>.4tig  tiic 
wound.  It  insurer  tiic  avoiflanee  of  the  lower  non-ctiutnietile  pirtinn 
of  the  n terns,  in  which  it  ia  ditficult  to  clof^e  the  wound  &c»curely,  llw 
median  longitudinal  incision  l)etween  the  fundus  and  the  ring  of  B«uk!1 
is  almost  uuiversjilly  preferrtHh 

AVhilo  an  as^sis^tant  liolds  the  <hil(l  in  a  large  piece  nf  sterilized  gau©*, 
the  operator  apijlie^  l\v*i  ehinip^  to  tlio  unibilieal  cord  and  cuts  betwetfi 
thenu  The  child  i^  then  handcfl  over  to  an  assistant  and  the  i^tutnp  of 
the  cord  is  ligate<l  at  leisures 

When  this  hius  hcf^n  ilcme,  the  hand,  inserted  into  the  iitenis*  pi^^ 
the  fi.etal  surface  of  tlie  placenta.  Tlie  lingers  are  then  elosed  ujKm  it, 
squeezing  it  like  a  sponge.  In  this  way  it  is  Iltq^  frtim  its  ulerine 
attachment  and  gradually  withdrawn,  the  mertibranes  peeling  eff  fmnj 
the  uterine  wall. 

Tlie  uterine  wall  lia.^  thus  tar  iTceu  protectetl  by  the  amniotic  mm\- 
branesfrom  risk  of  infection.  If  left  untouched,  it  remains  asepdc.  Xo 
douching  and  no  dusting  with  antiseptic  jx»wders  is  requirwl.  As  a  mle, 
the  hemorrliat^  will  1.k^  slight ;  but  should  it  l>e  excessive  the  flow  may 
l>e  contiNilled  temiK»rarily  by  an  assistant,  wh<i  fthonld  grasp  the  utcni? 
below  the  Ixidy  i)r  tighten  the  ligature  anjund  the  lower  segment* 

The  objection  to  tightening  the  niblxr  ligature  primarily  lies  in  tlie 
fact  that  tiglit  and  pndonged  constriction  may  paralyze  the  nerves  atnl 
favor  uterine  ivlaxatioo  and  suhserpient  hemorrhage.  The  uterus  shmilJ 
be  stinndated  to  txjntmet  by  frictinu  and  by  the  applic.*ation  of  hot  towek^ 
and,  if  need  l>e,  by  fanidism.  The  same  ohjeet  is  pn>moted  by  the  salh 
cutaneous  injtx.;tion  of  a  iialf  draclim  of  fluid  extmet  of  ei^*t  imme<li- 
ately  befon^  the  abdominal  incision.  Oozing  may  be  checked  hy  iW 
application  of  cheese-cloth  sponger  wnmg  out  of  hot  water* 

The  eontmc^tcfl  uterus  may  now  l>e  lifted  out  of  the  alKlominal  i^vitv 
ami  laid  ujXHi  a  large  pie<*e  of  sterilized  gauze,  which  alsci  si^Tves  ti» 
prevent  protrusion  of  intestines.  Or  the  uterus  may  better  lie  sutured 
in  mtii^  witliout  removal  from  the  abilomen. 

The  uterine  incision  ia  closed  with  a  row  of  deej>  or  catgut  inlerninted 
sutures,  lialf-ileep  sutures  being  inserttnl  between  mr  aecumte  n|>proxuua- 
tion.  Finally,  a  n)W  of  superfirial  sutures  is  so  placed  as  to  cover  in  the 
deep  layers,  <Fig.  435.)  The  first  sntun\s  shmdfl  l>e  laid  at  intervals  of 
alxmt  1.5  em.  apjirt,  being  intn)duc(Hl  on  the  pritrmetd  surface  of  the 
uterus  about  lialf  a  centimeter  from  the  etlgt^  and  Imuiglit  out  on  tli<^ 
wound  suriace  just  where  the  deeidna  and  museularis  come  togctlkT. 
The  line  of  separation  is  easily  n^eognized.  They  are  then  entered  on 
the  opposite  suriace  of  the  wonntl  nl  corresjK>iiding  points  and  bmagtil 
out  on  the  p^ritoneid  surface  of  the  uterns  tm  a  line  with  their  pr^inL"*  **f 
entrance.  If  hemorrhage  is  still  going  on,  these  sutures  shonhl  Ik-  tit^l 
as  soon  as  possilde  after  their  introduction,  until  the  bh*eding  j>oinLs  are 
reached  and  the  flow  is  eontn^llcd. 

Each  suture  is  tied  Hrmly  enough  to  bring  the  snrfaces  snugly  to- 
gether and  stop  heninrrliage  from  the  wound  fis  well  as  from  tlie  snture^ 
punctures*  Slight  hUineliing  of  the  surrounding  tiw^ues  at  the  point  »*f 
e  n  t  ran  ec  and  exit  w  ill  Aw  m^  w  h  en  th  e  sn  t  u  res  a  re  tigh  t  en  oug  1 1 ,  I  f  t  he  v 
are  too  ten^,  the  circulation  will  be  oompletely  cut  off  from  the  u*ound  and 


CjEsarean  section. 


741 


the  risk  of  septic  infection  will  be  rendered  greater  by  the  decreased  resist- 
ance thus  produced.    The  half-deep  or  superficial  sutures  are  next  inserted. 
The  deep   sutures  are  completely   covered  in    and  concealed  by  the 
introduction  of  a  layer  of  superficial  sutures  along  the  whole  length  of 


Fig.  435. 


Diagrams  to  show  the  placing  of  sutures  in  the  uterine  wound  after  Cesarean  section.  (Sanger.) 
p.  Peritoneum,    f.  Uterine  fibre,    m.  Mucous  or  decidual  layer,    v.  Deep  uterine  sutures,   s.  8uper- 

flcial  werouH  suture. 

the  wound.  Each  of  tlM's<>  is  made  to  enter  and  onierge  on  the  peri- 
toneal surface  just  outside  the  line  of  the  deep  sutures,  and  should 
include  just  enoujrh  tissue  to  secure  a  firm  hold.  The  suture  is  then 
carried  across  the  incision  and  tlin)ugh  a  fold  of  jn'ritoneum  on  the  o\y- 
iK)8itc  side.  The  ix^ritoneum  is  thus  drawn  over  the  deep  sutures,  form- 
ing a  welt  which  covers  the  wound  in  the  litems.  This  method  of 
suturing  the  serosa  is  analogous  to  the  intestinal  sutures  devised  by 
Czerny  and  Ijembert. 

The  row  of  su}H»rfieial  sutun^s  provides  against  the  invasion  of  the 
peritonc»al  tract  In^tter  than  any  other  metluxl,  and  is  esixKually  useful 
where  the  lal)or  has  lK»en  prolonge<l  and  forwps  or  other  manipulations 
have  been  employed,  when'by  the  ]>atient  has  Ixn^ome  much  exhausted. 
After  all  the  sutun»s  have  lK'(»n  intr(Kluce<l,  if  everything  has  gone  right, 
the  wound  surface  should  remain  dry. 

Instead  of  the  foregoing  methcnl  Palmer  Dudley  uses  mnning  catgut 
sutures  in  two  or  thn»e  tirrs. 

The  utenis  beting  now  dniwn  forwanl,  the  giuiz<'  covering  the  intes- 
tines is  removed  and  the  jieritoneal  surfaces  are  cleansed  of  bl(KKl  and 
liquor  amnii  by  gently  ])ressing  th(»m  with  a  dry    clnH^se-eloth  sponge. 

Particular  attention    shouhl  be  i)aid    the    renal  fossie,  a  fresh,  clean 
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sponge  on  a  holder  being:  i-arefully  earrkil  up  iiUf>  each.  The  surftic^ 
of  the  inte^r^tine^  and  of  the  plvie  cavity  behind  and  in  fnmt  of  the 
uterus  and  broad  ligaments  slirmld  nlsfj  be  sponged  clean*  The  utem&y 
if  it  has  been  lifted  out^  is  now  i^eplaeeil  within  the  abdoGieu,  with  m 
anterior  snrfaee  facing  the  abdominal  wall. 

For  future  i*etercnce  it  k  well  to  make  a  direct  internal  nieaisurenient 
of  the  eonjijgatu  vera,  ii?^in*^  for  the  purpose  a  sterilized  sonnd. 

The  omentum  sliould  lie  Ijronght  dawn  in  front  of  tlie  uterns. 

After  the  ntern?i!  ha??  lieen  i-eplaced  the  abdominal  wonnd  is  clo^  hv 
means  of  a  continuous  tine  catgut  suture  for  the  peritoneum^  intemipted 
silk- worm  gut  sutures  being  employed  to  bring  together  the  fascia  ami 
overlying  structures  and,  if  necdefl,  subcuticular  .^ntun:>s  alsso  tor  the  !?kin. 

The  tx^clusive  abdoniiual  dres^sing  18  appJial  and  hehJ  in  ]dac*e  by  a 
suitable  bandage. 

The  vulvar  oritice  having  Iwen  relievc<l  of  its  ]*a(U  the  urine  i?-  drawn^ 
after  whicli  the  vulva  is  co%^crtHl  with  a  Imiyc  pid  of  absorbent  cotton : 
this  is  changed  every  tliree  or  six  liours. 

After-treatmext.  Tlic  after-care  of  the  patient  is  very  important. 
It  may  be  n(.*ces,»Miry  to  give  one  or  two  hyix>dermie  injections  of  nmr- 
phine,  ^-\  gr.,  to  insure  tfie  (latient  a  g^iod  rest  on  the  tirst  night.  After 
the  first  twenty-four  ham's  ttiei-e  wFIl  be  l)nt  little  pain,  and  the  hyjw- 
dermic  injections  under  ordinary  circurastauces  must  not  be  continuHl, 
The  child  should  be  put  to  the  breast  after  twenty- four  hours,  and  nd^se- 
quently  at  reguhir  intervals  of  two  hours  during  the  day,  and  once  or  not 
at  all  at  niglit. 

Tlie  Ijowels  of  the  patient  should  be  opened  on  the  thirtl  diiy. 

As  soon  as  she  is  able,  she  may  l>e  alloweil  to  paa^  her  water,  an  J 
after  each  act  of  iiritiatiiai  the  parts  shouhl  be  cleansed  by  irrigaliag 
with  bf»ric  acid  siilution* 

The  subcuticular  suture  if  u^in-al3sorbid>k^  may  1m?  removtHl  alNUU  tii*-^ 
tenth  day  and  the  silk- worm  after  fourteen  days.  After  two  wf^ek-*  tlie 
patient  may  be  lifteil  out  of  IxmI  and  alloweil  t-o  remain  fJtr  a  .Kliort  lira*' 
each  iUiy  in  a  re<dining-chair.  During  the  thinl  wct^k  she  may  sit  tip 
for  a  part  of  the  dav^  and  during  the  fomth  week  may  bt»gin  to  walk. 
An  abtlnrninal  bandage  may  be  worn   for  seveml  weeks  or  months. 

It  is  imjKJrtant  to  determine  the  p<Jsition  and  size  of  the  nteni--  two  ur 
three  months  after  the  operation,  and  to  ascertain  whether  fixation  m  tlie 
abdominal  wall  exists. 

In  addition  to  the  foregoing,  the  following  pfjints  in  the  techniqu**  of 
tlie  o|»eration  are  worthy  of  mention  ; 

L  lu  private  practice  tlie  operation  is  roost  frequently  perfonnetl  rU 
the  patient's  home^  antl  since  tcwlay  we  ought  to  preserve  almo-»it  eipuilly 
well  our  as(*ptie  teehiii(|Ue  in  a  jirivate  h<^nse  as  in  a  hospital,  ran* 
shotild  l>e  taken  that  all  necessary  |>reparations  are  made  lieforehami 
and  not  left  till  the  oj>t*nition  1ms  iMLiijun,  In  this  way  the  diflerrnt 
steps  may  follow  one  another  with  the  utmost  rapidity  cHinsisteiit  widi 
accuracy  ami  attention  to  detail* 

2*  If  the  utern.^  has  prtjbahly  been  infected  lH:*fore  operrition*  ih** 
conservative  Ciesarean  section  is  not  suffieient,  and  the  whole  organ 
must  bt^  renii>V4Mi, 

3*  Dnunage  must  Ijc  provided  by  way  of  the  vagina. 
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THE  PORRO  OPERATION. 

Porro  preferred  to  supplement  the  ordinary  Caesarean  section  by  am- 
putating the  uterus  in  its  lower  segment,  the  tubes  and  ovaries  being 
also  removed.  The  advantages  claimed  for  this  operation,  which  is  more 
mutilating  than  the  one  just  described,  are  as  follows : 

1.  There  is  no  risk  of  hemorrliage  from  the  uterine  incision  either 
during  or  after  the  operation ; 

2.  The  woman  will  never  again  be  put  in  the  same  dangerous  situation. 
Indications. 

The  Porro-Caesarean  section  is  indicated,  therefore : 

(1)  When  the  labor  has  been  prolonged,  the  membranes  have  l>een 
ruptured  for  some  time,  and  manipulations  have  been  undertaken  involv- 
ing the  uterus  which  make  the  occurrence  of  sepsis  very  probable. 

(2)  In  the  presence  of  active  gonorrhcral  infection. 

(3)  When  the  uterus  or  a])i)endagcs  are  diseased  to  such  an  extent  that 
a  subsetpient  operation  will  ct»rtainly  be  necessary  for  their  rt»moval. 

(4)  In  pelvic  contraction  or  obstruction  in  the  soft  parts,  rendering 
the  (lelivery  of  a  sul>sequent  child  impossible,  it  is  justifiable,  with  the 
consent  of  the  patient  and  her  relatives,  to  prevent  by  Porro's  operation 
the  recurrence  of  pregnancy,  which  has  already  proved  so  dangen>us. 
Failure  of  uterine  contractions  after  Csesarean  section  may  necessitate 
hysterectomy. 

The  technique  of  the  operation  is,  in  the  first  steps,  the  same  as  in  the 
one  just  described.  After  the  extraction  of  the  child  the  uterus  is 
eventrated,  and  the  ligature  around  the  lower  segment  of  the  uterus  is 
tied  tightly  to  control  the  circulation.  The  uterus  is  cut  rapidly  away 
at  a  point  2\  or  3  cm.  alK)ve  the  ligiiture,  and  the  tul)es  and  ovaries  are 
also  removed.  The  oix^ration  is  c»<>mpleted  by  ligating  the  ovarian  ves- 
sels and  (?ach  of  the  uterine  vessels  in  the  stump.  The  \mvt  of  the 
uterine  cavity  above  the  rubl)er  ligature  is  disinfecteil  with  pure  carbolic 
acid,  applied  by  means  of  absorbent  cotton  on  an  a])plicator. 

In  the  original  Porro  operation  the  abdominal  wound  is  closed  down 
to  the  stump,  the  peritoneum  aroun<l  the  lower  angle  of  the  wound 
being  attached  by  a  running  suture  on  all  sides  to  the  jXMlicle,  thus  com- 
pletely shutting  off  the  peritoneal  cavity. 

The  stump  is  kept  from  retracting  into  the  abdominal  cavity  and 
slipping  out  of  the  knot  by  forcing  two  steriliziKl  knitting-needles 
througli  the  rubber  ligature  and  the  stump.  These  necnlles  rc»st  upon 
pads  which  prott»ct  the  surface  of  the  abdomen. 

This  metmxl  of  procedun*  has  lx»en  sui>ers(Kle(l  by  the  subperitoneal 
methcMl  of  hystere<»tomy  as  commonly  practised  in  supnivaginal  amputa- 
tion of  the  non-gravid  uterus.  For  a  detaiknl  account  of  the  proceilun*, 
text-books  on  gyn^H'ology  may  Ix*  consultcHl. 

Vesical  disturbances  do  not  arise  generally  in  thc»se  cases,  there  lx?ing 
abundant  room  in  which  the  bladder  can  expand. 

SYBIPHYSIOTOMY. 

Symphysiotomy  (from  a'juif^jat':,  a  joint,  an<l  ro//j;,  a  cutting)  is  an 
operation  for  the  artificial  division  of  the  pubic  symphysis  in  woman 
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:  the  mrtu  oi  a  nviiig  ciiiiu  uimugii  ur-  gi*uiiai  canai. 
Iw  operatkiii  wuis  [K^rtimntxl  on  a  dvad  woman j  in   [ilae»;  of 
1  Ceesai^an  st^ctiurij  fur  the  purpose  of    saving  a  living 
,  Claude  de  la  Courv^e,  at  Wari!>iivv.     The  date  is  %ar- 


iii  lalxir,  in  order  to  increase  tlie  diameters  <if  a  iiarmntJ   pelvis,  mA 
tluH  to  penint  the  l>irtli  of  a  living  eliild  thmugli  iIr-  giHiiial  canal. 

History.     Th' 
a  po3t-niartem 
cliildp  by  Jean 

ioii:^!y  given  as  1644  and  1585,  A  s^iniilar  operation  wa.s  performed  by 
Jos;eph  Plenck  in  1776.  That  a  sepanniun  of  the  pelvic  Iwiie?  exists 
during  the  later  niontli;^  of  pregnancy  ua^  reeognize<l  even  in  the  early 
dav,s  of  nieflicine,  and  alln^ions  to  it  can  be  funnd  iti  I  he  works  of 
HipjMKTates  and  Avieeniuu  (ialen  held  that  the  pnl)ie  ?^ymphysi?^  w-ai^ 
a  trne  joint,  while  Ve^alins  bmght  that  the  pel  vie  l»oiies  wi?re  united 
by  cartilage.  In  151 U  Jaccjnes  Amboise  conducted  a  careful  autopgy 
on  the  body  of  a  woman  who  had  been  execnted  a  few  days  after  labors 
for  child-mnrderj  nnd  demonstrated  that  a  f^ejianition  of  the  jRdvie  bone* 
exirJtedj  with  no  sign  to  >:ho\v  tliut  it  was  other  than  a  nttnna)  pbyfiiti- 
logical  condition.  St^verin  PincLiUil,  who  ai^Mstetl  at  the  examitialion, 
deemed  the  fimlrng^  of  euch  importance  that  he  inwirporated  them  in  a 
brwhnre,  which,  however,  was*  not  jvnldishfHl  till  1775,  TheMmpbysis 
was  found  to  be  uiarktHlly  aftecttHi,  the  syncltondrosif  lK*ing  nineb  soft- 
ened, owing  to  an  apjmrently  phynological  fiucculence  of  the  tiiisueiH, 
which  was  aseribcil  to  j>regnancy* 

It  was*  no  doulit,  the  knowk^dge  thnt  a  certain  degree  of  j>epa ration  or 
relaxation  ot"  the  jK'lvic  joints  exists  normally  during  pregnancy,  which 
suggested  tile  possible  advantage  of  the  operation  upon  the  living  woraan. 
Such  a  procedun^  k  certainly  an  attempt  at  a  close  following  of  Nature's 
own  method  of  jirepnring  the  jH^lvifji  for  the  passage  of  the  child,  and 
goes  only  a  stc^ji  farther  in  that  it  nuikes  disruption  of  a  joint  viliere 
nature  has  provi<led  only  a  relaxation. 

Although  the  credit  of  proposing  the  o])eration  on  the  living  woman, 
with  the  intention  of  delivering  a  viable  child,  belongs  to  R6n^  Sigault, 
who,  while  yet  a  student  in  i*aris,  advocat^nl  the  proc*ednre  in  1768 
l>cfore  the  French  Aca<lemy,  an  Italian  surgeon,  Poniein'co  Ferrara, 
who  had  i>een  in  Paris,  and  who  was  actpiaintcd  with  Sigault's  views, 
was  first  to  carry  out  the  suggestion*  Fernini  ofw  rutfnt  in  Naples,  in 
1 7 74 ,  T he  wo ni a n  tli cd .  Siga u  1 1  h i m se  1  f  [k^ i*fo r m c d  h i ^^  fir? t  s \rm ph ysi- 
otomy  in  1777,  at  Paris.  The  patient  wa^  a  soldier's  wife,  who  and 
previously  given  birth  to  four  childiTu,  all  bom  dead.  The  conjugate 
was  said  to  have  been  about  6,5  cm,  2^  inches.  Tlic  operation  was 
successful,  and  the  woman  had  s<i  far  recovered  Iji  two  nnuiths  that  she 
was  able  to  leave  her  hou.'^^  anil  w*as  presentctl  for  exund nation  by  8»g;iult 
at  a  meeting  of  the  Faculty  of  Medicine.  The  AciKlemy  of  iSurgci^ns, 
with  Baudelocque  at  its  head,  bitterly  opposed  the  new  ojm? ration. 
Their  fjosition  was  BtrengthentHl  by  the  facts  that  8igiudtV  mtient  wu*« 
left  with  a  vesico*vagiuaI  iistnla,  and  that  she  also  suifcrcHl  fn>m  pro- 
lapse of  the  vngiiuil  walls  and  <d' the  utern^,  and  hnd  an  unsteady,  wad- 
dling gait<  Fn  spite  of  this  relatively  ill  success  and  tlic  con  dc  in  nation 
of  the  procedure  in  high  ]>lacce,  Sigault  was  haileil  by  many  as  a  public 
benefaetorj  and  several  similar  operations  Avere  jK^rfonuc<L  Ahlimigh 
the  results  by  themselves  would  go  to  show  that  the  hostility  of  m^ 
French  surgeons  was  not  with*»ut  st^mc  show  t»f  rt^asim,  ii  nitist  lie  re^ 
membered  that :  (1)  the  limits  <if  the  operation  laul  nut  l>et?u  \vorke«i  out ; 
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(2)  methods  of  pelvimetry  were  crude  and  imperfect,  and  it  could  not 
be  otherwise  than  that  the  operation  would  be  applied  in  unsuitable  cases; 

(3)  cases,  many  of  them  ill  chosen,  were  operated  upon  under  different 
circumstances  by  various  surgeons,  some  of  whom  did  not  possess  the 
requisite  skill.  In  the  light  of  modem  discoveries  it  is  to  these  factors 
that  in  a  great  measure  must  be  ascribed  the  high  rate  of  mortality  in 
the  mothers,  which  was  even  exceeded  by  the  fatalities  in  the  case  of  the 
children,  Sigault  himself  operated  6  times,  and  lost  1  mother  and  5 
children.  De  Cambon  o{)erated  4  times,  and  lost  1  mother  and  2  chil- 
dren.    Leroy  operated  4  times,  and  lost  1  mother  and  1  child. 

Harris'  statistics  show  that  in  105  symphysiotomies  performed  be- 
tween 1777  and  1866  the  maternal  mortality  was  31  per  cent.,  while  15 
per  wnt.  of  the  children  died.  Neugebauer  records  136  cases  between 
1776  and  1866,  56  of  which  were  performed  in  Italy.  Of  these  56 
cases,  22  mothers  recovered,  and  18  died;  in  16  the  results  are  not 
recorded.  Of  the  children,  16  were  born  alive,  22  died ;  in  16  the  re- 
sults are  uncertain.  Between  1815  and  1841  Galbiati  operated  18 
times.  From  about  1820  to  1890  the  operation  was  almost  entirely 
confined  to  Naples.  Harris  states  there  were  no  reported  cases  between 
1858  and  1865,  when  Bellozi,  of  Bologna,  operated,  but  lost  the  mother. 
Morisani,  of  Naples,  in  1866,  working  in  the  same  hospital  in  which 
Ferrara  had  performed  his  first  symphysiotomy,  carried  out  the  pro- 
cedure successfully;  mother  and  child  both  survived.  From  this  time 
the  operation  began  to  be  more  generally  employed,  though  up  to  1890 
the  majority  of  all  symphysiotomies  had  been  done  at  Naples  by  Moris- 
ani and  his  pupils.  Harris,  writing  in  1883,  says  that  in  the  seventeen 
years  preceding  more  symphysiotomies  were  performed  in  Italy  than  in 
the  rest  of  the  countries  of  the  world  put  together.  In  1881  Morisani 
published  50  cases,  with  80  per  cent,  of  successes,  41  mothers  and  41 
children  surviving.  In  1885  the  same  authority  published  18  addi- 
tional cases:  10  mothers  and  13  children  living. 

In  1891  Spinelli,  a  pupil  of  Morisani,  went  to  Paris  to  lay  the  results 
obtained  at  Naples  before  the  French  profession.  Between  1888  and 
1891  he  collected  24  cases,  out  of  which  24  mothers  and  23  children 
were  saved.  His  results  and  those  of  Morisani  made  a  favorable  im- 
pression upon  Pinard,  who  became  an  earnest  advocate  of  the  operation, 
and  performed  19  svmphysiotomies  in  something  over  a  year,  saving  19 
women  and  16  children. 

The  first  re|»rted  case*  in  America  was  performed  by  Jewett,  who 
ojierated  on  September  30,  1892.  Barton  Hirst,  of  Philacfelphia,  did  the 
()I>emtion  a  few  days  after  Jewett. 

Symphysiotomy  was  intnMhieed,  in  the  main,  as  an  alternative  for 
Ciesarean  section.  The  maternal  mortality  in  the  latter,  as  originally 
practised  for  over  eighty  years,  had  bi'en  approximately  100  j)er  cent., 
and  it  «ui  hardly  ho  wonderwl  that  any  pnxHHlure  which  ])n)mis(Ml 
better  results  should  l)e  hailed  as  a  go<lsen(l.  Th(r  history  of  all  new 
operations  was  rej)eate<l.  Cases  were  subjected  to  symphysiotomy  where 
the  cimjugatii  vera  was  so  small,  or  where  the  pelvis  was  so  deformed, 
that,  its  Baudel(KHiiie  denionstrate<l,  it  was  imjM»ssil)le  to  make  the  head 
engage  after  division  of  the  symphysis.  Sueli  eases  were  manifestly  out 
of  the  province  of  sympliysiotomy.     Again,  the  tcM'hnique  of  the  opera- 
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tion  was  faulty*  The  bladder  and  iirt^thni  were  often  injiir^L  The 
peritoneal  isivity  wtia  in  many  iiistaiict's  laid  opeu,  and  :*epsitf  vviu^  a  fn^ 
i^ueni  n^sult  in  thesie  early  om.'ratitiii.s.  In  i?<ime  of  the  fatal  eaiae?i,  even 
wliere  tlie  eoiijugata  vera  diii  not  meiL'^ure  under  24  inches,  6,5  cm,,  the 
sacnj-iliae  jnuits  were  found  ruptured  and  fiUetl  with  pUiS, 

Present  Status  of  the  Operation.  Since  the  advent  of  antiseptic  sur- 
gery the  sitatisties  of  t!ic  opt/ratitvu  liave  j^reatly  imim*ved.  In  210  c^s€s 
o|>eratetl  on  since  lH8ti/  12.85  per  cent*  of  mothei^  and  20.2  jier  cent, 
of  ehilth^^n  died.  Tl»esL^  <jj>€rations  wert-  |>eribrnied  by  all  nirts  of 
surgeons,  jK).sse8J4ing  varying  degrees  of  skill,  dexterity,  and  surgical 
judgment*  li'  the  resiiltri  of  the  best  opemttin?^  be  taken  liy  themselveN 
the  mortality  will  Iw?  fountl  to  Ik*  much  less,  Mori?ani,  for  example,  In 
55  ca?^es  lr>Ht  3.5  per  cent,  of  inotliers  and  5,5  pcT  cent,  nf  iliildnHU 
Zweifel,  of  Leipsic,  whose  f<>rnjer  condemnation  <if  the  oji^-nitiun  has 
already  lieen  referrc*!  U\  in  81  aise;^  lo^t  4  cliildren  and  no  niutlier&. 

Bar  in  22  eai=ics  saval  all  the  motherss  and  all  tlie  children*  Ku?tner 
in  7  symphysiotomies  had  no  maternal  or  fcetid  deaths.  In  8  i-ases 
operatetl  upoti  by  Jewett,  7  of  tlie  mothers  nuiile  g^XKl  ivcovcrie*!,  1  dietl 
of  cedema  of  the  lun^  a  few  hours  after  upertitiun.  All  tlie  chihlreii  but 
one  were  de!ivcrc*d  alive,  though  Xiot  all  of  them  survivcn.!  the  lirsi  month* 

IndicatiDns  for  the  Operation,  The  fichl  of  syinphysi<*tomy  has  in 
recent  years  lKK5onie  a  very  limiteil  rme,  Tliis  is  due  in  part  to  defects 
inherent  in  the  openitionj  in  [>art  to  the  steadily  improving  status  of 
Ciasfirean  section, 

Symphyslot*>niy  cloes  not  effect  delivery,  but  merely  prc*pares  the  way 
for  it.  The  atiatomioal  limitations  of  the  operation  arc  verj-  narrtiw, 
and  exact  me^asiircment^s  of  the  pelvis — and  espci^iaUy  of  the  cbi UFs  head 
til  iiifm— are  impns*il>le.  The  pmper  j?clection  of  case>^  for  pubic  siT^tion 
is  attended  with  difficulty  and  symphysiotomy  in  a  pelvis  too  small  U  a 
grave  mistake  for  mother  and  child*  Caesarean  set^tion^  on  the  iitliiT 
hand,  ensures  immediate  delivery  in  all  cases  irrespective  of  tlic  dcgnr 
of  contraetion. 

Symphysiotomy,  however,  may  be  performed  in  eases  in  which  the 
operator  can  be  aa^ured  that  only  a  little  more  pt4vic  space  is  n^pureti 
ii>r  delivery*  It  affords  a  melius  of  ssiving  both  patients  in  Ci>uclitiotis  in 
which  the  judicious  use  of  forceps  has  nnexpec^tally  failetL  Forcep% 
indeetl,  should  always  be  tried  before  res*>rt  to  pubic  section. 

It  is  indicate(),  tcx»,  in  certain  eases  of  ]iclvic  contraction  within  the 
limits  already  mentionml  when  the  mother  is  tim  much  cxbausi«'d  to 
permit  alMloniinal  section.  Here  the  prt^gnosis  of  syniphy.*iotrvmy  is 
^(Xid  for  both  patients,  while  the  mortality  of  the  C^spsarean  opemtion  is 
formidable  when  performed  aiVcr  long  labor  or  repeated  attempt*?  .it 
delivery  by  fiirceps  or  version. 

Symphysiotomy  is  indicatetl:  (1)  In  simple  flat  |>clves  with  a  coojiig?it3k 
vera  Ijetwecn  7.5  and  9  cm.,  2,8-3^-  inches*  (2)  In  generally  contTSCted 
pelves  with  a  conjug-ata  vera  between  0  and  TO  cm*,  3*2-3,9  inches.  These 
rules  presuppose  that  the  head  of  the  eliild  is  of  normal  size,  13) 
Jewett,  with  others^  finds  an  application  for  symphysiotomy.  In  mcntr>- 
posterior  face  presentations  which  are  irreducible.  (4}  In  ibises  of  impji**- 
tiou    in    occipitt»-ix)9terior   presentations ;  \'ersion  and    the  employnimt 

i  N«ii£ebaaer,  IBf^^  Ueb«r  der  EehftbUitAtlon  der  SchjuafugcatreDnuDir,  pC^. 
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of  the  forceps  here  are  often  more  dangerous  to  mother  and  child  than 
symphysiotomy. 

Briefly,  the  operation  occupies  a  field  just  beyond  the  scope  of  forceps. 
Its  chief  rival  in  cases  of  the  same  degree  of  pelvic  narrowing  may  be 
said  to  be  embryotomy.  In  any  but  slight  degrees  of  pelvic  contraction 
it  cannot  take  the  place  of  Csesarean  section.  Symphysiotomy  or  the 
Csesarean  operation  should  replace  perforation  of  the  living  child  almost 
wholly. 

Symphysiotomy  is  contraindicated  in  ankylosis  of  one  or  both  sacro-iliac 
joints  and  by  infection  of  the  uterus.  In  the  latter  condition  Ceesarean 
section  followed  with  hysterectomy  oflers  the  best  chance  for  the  mother. 

Bationale  of  the  Operation.  As  has  been  said,  the  operation  depends 
for  its  success  upon  the  lengthening  of  the  conjugate  and  the  general 
enlargement  of  the  area  of  the  superior  strait.  When  the  pubic  sym- 
physis, together  with  the  subpubic  ligament,  is  dividetl  and  the  pubic 
bones  are  separated  from  each  other,  they  not  only  move  outward  from 
the  median  line,  but  also  downward  in  a  direction  toward  the  feet.  This 
is  due  to  the  fact  that  the  axis  of  rotation  at  the  sacro-iliac  joints  is  not 
parallel  to  the  long  axis  of  the  body,  but  runs  from  without  inward  and 
from  above  downward. 

This  peculiarity  of  rotation  has  been  well  explained  by  Wehle,  who 
compares  the  separation  of  the  pelvic  halves  very  aptly  to  the  opening  of 
a  pair  of  double  doors.  Should  the  doorposts  be  vertical  and  the  axis  of 
rotation  vertical,  the  under  surface  of  the  doors,  when  opened,  will  desoril)c 
a  plane  perpendicular  to  the  axis  of  rotation  and  tangential  to  the  earth's 
surface,  the  lower  outer  angle  of  the  door  neither  descending  from  nor 
approaching  the  floor ;  but  should  the  doorposts  be  set  at  an  angle  from 
above  downward  and  inward  toward  each  other,  then  the  doors,  when 
opened,  will  still  describe  a  plane  perpendicular  to  the  axis  of  rotation, 
but  directed  in  each  case  from  within  outward  and  downward.  The 
downwanl  movement  of  the  pubic  bones,  with  the  accompanying  nuta- 
tion of  the  sacnim,  of  itself  increases  the  length  of  the  conjugata  vera. 

A  separation  of  3  cm.,  1.1  inches,  causes  a  descent  of  2  cm.,  0.7  inch, 
and  the  foetal  head  pressing  upon  the  ends  of  the  separated  bones  drives 
them  still  further  downwanl.  Another  important  thing  to  kwp  in 
mind  is  the  fact  that  the  anterior  prominent  part  of  the  child's  head, 
which  in  the  majority  of  cases  is  one  or  other  of  the  parietal  promi- 
nences, is  receiveil  in  the  space  between  the  sundered  bones.  ^^  e  see, 
then,  that  the  canal  for  the  passage  of  the  child  is  rendered  larger  in 
three  ways:  (1)  by  separation  of  the  ends  of  the  bones,  (2)  by  down- 
ward movement  of  the  ends,  and  (3)  by  the  accomnKxlation  of  a  pmnii- 
nent  part  of  the  child's  head  in  the  interpubic  space.  With  a  pubic  sep- 
aration of  7  cm.,  the  total  gain  in  the  antero-|X)steri()r  diameter  is  about 
1.3  cm. ;  in  the  transverse  the  gain  is  one  and  a  half,  and  in  the  obliques 
about  twice  as  much  as  in  the  conjugate. 

Technique  of  the  Operation.  The  woman  should  Ik?  prepared  as  for 
an  abdominal  section.  The  pubic  hair  should  be  c^arefully  shaved,  and 
all  parts  in  the  neighborhood  of  the  field  of  operation  rendered  as  aM*|)tir 
as  possible.  The  bladder  should  be  em])ty.  The  ojK?ration  is  best  de- 
layed, when  consistent  with  safety,  ntitil  the  birth  canal  has  been  pro- 
pared  by  nature  as  far  as  possible  for  the  passage  of  the  child.     The 
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ocn'vix  Bhoiild  he  fully  rlilat^l  or  dilatalvle  ami  the  vagina  shoulJ  Im? 
amjilf.  If  dilatation  is  not  completo  it  alioulil  be  made  so  bftore 
operation, 

Tlic  patient  is  placed  n|ion  her  back  on  the  tiible^  with  the  thiglhh 
flexcil  and  ifomewhat  everted.  This  po^itiou  ctui  be  maintained  by 
meiiri'^  of  a  gnitxible  leg- holder*  Two  assistantj!i  mw^t  steady  the  thiglia 
and  prevuiit  uiuhie  separation  of  the  lateral  halvi^  of  the  peh  is  after  nxv 
tion  of  tlie  symphysis.  The  exact  Rt nation  of  the  symphysis  should  be 
ilet^rminetl,  ami  should  be  indicateil  by  a  mark/  and  it  m  advisable  U^ 
di^aw  a  transverse  line  showing  the  sitnatiau  of  the  subpubic  liganieai, 
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!*ri:*llttilu«r3f  ItielBloti  of  the  i>uter  rovejv 
Ing  between  thi'  recti  wLUi  tlie  cutting  »ur- 
fiii'e  iif  tliu  scalpel.    jFaraukctp.} 


made  by  the  iv«l|»cL    (r*A4.»irrr  » 


vvliieli  mn  u^snally  Iw  dett^tal  eai?ily  !»y  tlie  finj^er  below  or  to  mic  mh 
of  the*  clitoris*  An  aj?sistant  iiitrtidnces  a  fnllHsizetl  metallic  eatbetcr  Int^* 
the  urethm.  This  is  depre^^uied  m  a  whole,  t^arrying  with  it  the  uirthra 
out  *jf  the  wav  of  the  kniie  ^  the  catheter  swerves  also  at  the  same  tinie  i*> 
ktH^jj  ihe  bhidder  empty.  An  incision  is  made  In^innin^  about  ^  em.. 
1 J  inches,  above  the  symphysis  and  cKtendin;^  downwanl  al^^ut  thn-^' 
inche.^  to  the  clitoris?,  Tlie  edges  of  the  wound  are  separatitl  bv  rctntd* 
ors*  and  with  a  few  touehes  of  the  knife  the  linea  allm  i^  liiid  Imre, 


*  \  tUw  i^amcra  hiilr  Itruuli  i1li>ped  in  tlttcturc  ©f  iodlm  or  i  Mlutloa  of  milder  nlimi*  i 
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(Figs.  436  and  437.)  When  the  exact  position  of  tlie  symphysis  cannot 
readily  be  determined,  it  is  well  to  make  gentle  traction  on  the  clitoris, 
the  suspensory  ligament  of  which  is  attached  to  this  ix)int  and  can  be 
made  to  serve  as  a  guide.  The  next  step  is  to  separate  the  suspensory 
ligament  of  the  clitoris,  taking  care  not  to  wound  the  dorsal  vessel,  and 
to  draw  the  clitoris  down  and  out  of  the  way,  until  the  lower  surface  of 
the  arch  of  the  pubes  is  brought  into  view.  By  careful  dissection  the 
upper  part  of  the  symphysis  is  next  exposed.  A  finger  is  then  inserted 
between  the  recti  muscles,  and  the  symphysis  is  freed  ix>steriorly,  the 
tissues  being  pushed  away  from  it.  A  broad,  flat,  grooved  director  or 
guard,  strongly  bent  on  the  flat,  is  then  inserteil  under  guidance  of  the 
finger  behind  the  symphysis,  either  from  above  downward  or  from 
below  upward.  (Figs.  439  and  440.)  The  function  of 
this  guard,  which  should  be  kept  close  to  the  symphysis, 
is  to  protect  the  tissues  behind  it  from  injury.  The  sec- 
tion of  the  symphysis  may  then  be  made  either  from 
within  outward  (Fig.  441),  or,  as  Farabeuf  advises, 
from  without  inward.  Farabeuf  uses  a  short,  thin 
knife.  (Fig.  438.)  The  external  ligamentary  tissues 
are  first  dividetl,  then  the  periosteum,  and  finally  the 
cartilage.  The  periosteum  should  not  be  stripped  off 
the  bone,  except  for  a  verj'  short  distance.  Other 
methods  of  dividing  the  symphysis  may  he  preferred. 
After  laying  bare  the  joint  and  opening  the  linea  alba 
between  the  recti  muscles  a  thin,  j)robe-pointed,  nar- 
row-bladed  bistoury,  passed  downwanl  on  a  finger  as  a 
guide  through  the  alxlominal  incision,  may  be  employed 
to  sever  the  joint,  the  cut  being  made  from  behind 
forward.  Galbiati's  knife,  or  Harris's  modification  of 
this  instrument,  may  be  used,  instead  of  a  bistoury. 
Bleeding  is  controlled,  and  a  provisional  dressing  of 
sterilized  gauze  is  packed  into  and  over  the  wound. 

Ayers  prefers  the  follo^\^ng  subcutaneous  method  of  dividing  the 
symphysis  pubis,  and  reports  four  successful  cases.  The  j)rocedure  is 
somewhat  as  follows  :  The  clitoris  having  been  raised  from  the  symphy- 
sis, a  narrow,  sharp-pointed  scalpel  is  passed  beneath  it  through  the 
mucous  membrane  from  below  upward,  in  the  line  of  the  symphysis,  to 
within  about  half  an  inch  of  the  upjKir  boixler  of  the  pubes.  The 
tissues  of  the  joint  are  then  cut  through  with  a  straight,  bhmt-pointed 
bistoury.  In  order  that  the  bladder  and  urethra  should  not  be  injured 
during  the  procedure  they  are  pushed  to  one  side  by  means  of  a  M>und  ; 
at  the  same  time  a  finger  in  the  vagina  controls  the  blunt  [K)int  of  the 
bistoury  while  the  tissues  of  the  joint  are  being  divided. 

Authorities  differ  as  to  whether  or  not  forcible  sepanition  r»f  the 
ends  of  the  symphysis  should  be  made.  Some  French  author-,  not- 
ably Farabeuf,  advise  that  it  be  done  at  once,  thus  ])rcventin':  nc<'d- 
less  compression  of  the  child's  head.  Tt  would  sconi  more  rca-onal)l(s 
with  Caruso,  to  support  the  hi])s  by  a  sterile  l)au(ln<rc  and  allow  the 
process  to  goon  more  slowly.  This  plan  is  attended  with  less  risk  of 
serious  laceration  of  the  birth-canal  and  niore  nearly  approaches  the 
conditions  attending  a  normal  labor.     The  i)ul)ic  boiies  should  not  be 
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alloWGci  to  separate  further  than  6-5  or  7  cm.,  2.5-2,7  inehe*^ ;  if  iiiis 
limit  \ye  not  excetKled,  no  grriat  liariii  can  Im?  done  at  the  sacro-iliac 
joint.s. 

It  iiuist  be  kept  ill  mind  that  while  the  separation  may  be  wiihin 
these  limits,  it  may  he  due  entirely  to  the  d<i\vnvvurd  and  out  wan! 
movement  of  one  side,  the  other  side  not  partaking  in  the  rotation  upon 
the  .saeral  axis*  The  danger  in  allowing  a  larger  amount  i>f  separating 
than  7  cm.,  2.7  inehcss,  lies  in  the  fact  that  the  anterior  ligaments  of 
the  sacro-iliac  jointHt  and  the  tissues  in  the  immediate  neigldxjriuKjd  xmj 
be  very  extensively  ruptured,  A  small  amount  of  laceration  in  these 
tif^sues,  aa  has  been  said,  does  no  liarm.     If  a  5e{>aration  of  7  era,,  2,1 

Fig.  430. 
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hiirixltictlon  of  %ht  n nicer  &iHi  of  the  j^roovi^d  guAnJ  hy  tUe  ^upm  pubic  ruute.    (FAM4.iKi?r.> 

inches,  or  thereabouts?  is  produced,  and  if  this  hai^  i*een  aectmijiliahcHl  at 
the  expense  of  one  stiero-iliac  joint,  serious  disruption  may  ensue  in  thi* 
Joint,  although  the  total  ainouut  of  st^paration  at  the  f^ympbysis  lie  well 
undiT  the  limit.  Tti  |i:uaixl  n^iiinst  this  the  oj>(>niti»r  shouhl  iitti^nd  {ler- 
sonally  to  the  sfpamtion  at  thu  pribes^and  see  that  l>oth  njs^sti  inuominata 
are  eoualiy  and  gi'ntly  rotate<l  outward-  Shouhi  one  he  rotated  furthrr 
out  tlian  the  other,  the  situation  can  n^adily  he  ilett^hnl  by  obi^Tvin^ 
that  one  pubic  end  U  lower  than  the  other,  wheiva?*  they  shoub)  b<»th 
be  on  the  Runie  imaginary  line  drawn  per[M:^udicularly  tn  the  long  ttxi^ 
of  tbe  bo<ly.  Care  must  be  taken,  during'  the  |Missatr<"  of  the  child 
thrtaigh  the  jwlvis,  I  hat  the  Htruetui\?s  anterior  to  the  birth-i^atKil  Ije 
protected  with  due  care,^  especially  if  any  further  operative  prm-etliirp^ 
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witii  the  foreeps  or  version  l*e  rei^ortol  ta  It  must  be  remembered 
that  the  posterior  *;tructnret^  huvc  tho  support  of  the  sdcruni^the  ewcyxj 
nnil  the  levator  ant,  hut  that  those  situated  anteriorly  have  practieally 
lo?it  their  only  .snpporL 

During  delivery  it  in  wtll  to  protect  the  tieUl  ol* operation,  more  esp- 
eijdly  the  incision  and  the  imniLHliatc  iieiglihoriug  partes,  from  possitle 
iufectiou*   This  can  best  be  done  by  [mekiiig  either  plain  sterilized  gauze 


FW.  440. 


li^v 


^•'*^*%^^^^ 


'^'Pf:ii0*'! 


Tflc  graved  guard  pai»ed  behind  the  nyiiiphy&b,  t>nit«loyinl  to  protcet  the  vc«&els  and  orgmns  ftom 
the  k  u  I  ft^  4uri  rvg  ibc  i  nei Altiti .    ( »  n  a  b  kt'  f.  ) 


or  ifxloform  gauze  into  and  around  the  wounds  This  dressing^  eau  be  re- 
tained in  |XJsition  by  a  firm,  sterilr  eautiin'tJaunel  binder^  In  faet»  this 
pr<K.*ednr(^  serves  several  uther  ends.  Tlie  i^iuze  pijeking  in  the  wouudj 
while  Estopping  oozingi  or  e\*en  more  antivo  bleeding,  ^ive^  at  the  same 
time  considerable  support  of  a  yiehling  ehariicter  to  the  bladder,  urethra, 
and  anterior  structures.  The  flannel  binder  serves  to  support  the  osm 
innonnnatn,  and  while  preveijtinir  the  divided  bones  from  separating 
too  far,  allows  them  to  give  enough  to  ]^riuit  the  pas^sage  of  the  child. 
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Symphysiotomy.  The  division  of  the  symphysis  is  Rccomplishe*!  (1)  by  section  between  the 
recti  muscles,  to  sever  hh  far  ax  jMwsible  the  hard,  creaking  bundles  of  the  fibrous  covering,  and  to 
XTtivw  in  front  a  line  ('orrcK|N)ndiiit;  to  the  groove  of  the  guard,  which  is  held  firmly  against  the  ridge 
corresponding  to  the  articulation  ludiind.  (2)  By  means  of  a  short,  narrow  blade  with  a  n>undi*ii 
extremity  the  opi;rati>rthon  cuts  through  the  symphysis  from  aN>ve  downward,  with  the  cutting 
cdgo  of  tlu'  bludc  directed  forward  and  under  the  protection  of  the  grfH)ved  guanl.     (F.^rabkik.* 

Kxtnictioii    with    lorce[>?5    i.s   ^nerally   iidvi.sable  if   the   child    is   not 
l)n)m[)tly  <'xj)elli'<l  s[>oiitaneoiisly. 
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Nlodc  of  Introduction  of  sutures.  These  should  be  of  strong  silk,  and  should  be  inserted  from 
c  outer  borders  of  the  longitudinal  bands,  keeping  close  to  the  bones.  It  is  best  to  begin  on  the 
;ht  side,  which  presents  the  greatest  difficulty.    (Farabeuf.) 


Fin.  443. 


Tying  the  sutures,  while  the  bones  are  held  in  place  by  Farabeuf 's  forceps.    (Farabevf.) 

48 
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After  doll  very  the  wound  should  be  clot^eil.  Boue  «;uturt'ifi  are  uii- 
necejssarv  and  ina*lvi!^iihli\  Retention  m  eiisuiTd  by  tiuturlng  I  he  pre- 
pLibic  fibrous  struct un>s  and  applying  a  firm  jielvie  binder*  especinlly 
if  Cfiaptatinn  h  favored  by  the  use  of  a  lri>iigh  bed  or  hatnnnielc  sling 
d  u  r i  I  ig  CO  n  v  al  osccn  ce. 

A  simple  suture  of  silk-worm  gut  embraeiti^  all  the  stmctures  dtmii 
to  the  Inrne^,  or  a  enm^  t*r  figuri^of-eig^lit  sutrire  of  the  ^larne  lualerial 
may  be  employed.  lu  the  latter  plan  the  deep  loop  of  the  sutUR*  brings 
together  the  fibrous  structure.^,  and  the  remainiug  Ujnyp  cloi^es  tlie  *in|K?'r- 
ficial  portiou  of  the  wr^uiid. 

If  preferred,  the  aponeurotic  i^truetures  in  fiOnt  *if  the  lM>n<:^  may 


Fm.  Ui. 


AyoTti'  fyTn[']i>-i'! >  ri^niiiniif  k  Rmijlyv,  Hhowliii*  nrmiiKt'mi^tit  nf  mnvifcUL**,  bi»d!|¥in»  etc. 

l>e  brought  togetlier  with  chrouiatetl  aitgut  ami  the  rt^i^t  of  the  wound 
elotied  in  any  of  the  metliods  usually  pmetist?d  for  the  abd^^iiunal 
Wound. 

If  tfie  bhidik^r  k  ruptured,  it  slionhl  lie  suturc^il,  and  eart^JVd  after- 
attention  givtMi  to  Bee  timt  tlie  viycns  doe?*  not  brxNirne  distended  iind 
allow  the  c>eeurrenee  of  ex tm vacation  td'  urine.  In  surli  oa^e  the  eoni- 
pk*te  or  iucotiiplete  elo>iing  of  the  external  wound  mu^t  bt^  leJl  to  the 
judgment  of  tlie  oj>eratf>r» 

After  the  wound  lias  been  dressed  nmvtiadly  the  jjelvis  h  enciri'lni 
with  twoorlhrf*e  firm  straps  of  adhenive  | blaster  wlu'eh  overlap  p)8l«Tiorly. 
A  ^tnmg  eanvas  binder  is  then  ajqiUed,  the  Uiny  prtmilnencefi  beiug  pro* 
t4«ted  witli  [Kidding.  The  biruler  need*  eoiit^taut  attention  to  keep  it 
tight.     It  shouhi  be  changed  if  ffotled. 
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'inarfl  iise^  a  gutter-s^happtl  bed  (jr  rmiUiT*^,iiinl  places  cushions  under 
the  lateral  halvej*  <if  the  Uni]\\  Jt;wett  uud  utUers  adopt  pmotically  the 
game  met  hod  h,  using  an  i^nhnary,  rather  hard  mattrt\s*i  and  ket^pi  ng  the 
patient  on  two  firm  en.Hlnonri  or  smid-baicsj  phiced  under  tlie  lateral  halves 
of  the  pelvi:^  and  extending  nearly  to  the  i^honlders. 

When  the  Ijetlpan  k  ased  the  greatest  eare  should  be  excrei^'d  by 
the  nur^e  to  see  that  no  inovemeat  on  eaeli  t^tlier  of  tlie  auterior  ends 
of  the  Iwjnes  i^  permitted  It  i^^  Ix'^t  to  have  ready  a  stmng,  intelligent 
as??istant  to  support  the  pelvis  and  gently  lift  the  buttocks  while  the 
nurse  slips  the  vessel  beneath. 

An  excenent  appanitus  ibr  maintaining  eoaptatinn  of  the  pubic 
bones  after  syaiphysiotomy  i^  A)'ers'  !ianinioek~bed.     This  consists  of  a 


Fw.  415. 


Ayers'  nyxrhphyslotomy  bumtuock*  showli^g  patient,     Pt'hiit   is  supfiCirU'd  l>y   uppt^r  pok<«< 
f^&OiWer  fkoles  and  hanimcM^k  auppart  hend,  €li^Ht,  UDd  llmlia,  Mid  is  ad^u?^t«d  lo  level  of  Uppflf 
Bm«K'k. 


canvas  streteher  supported  as  shown  in  Figs,  444  and  445.  The 
stretcher  may  be  made  more  or  less  trough-shaped  by  the  adjustment  at 
less  or  greater  distance  aimrt  of  the  p(dcs  on  which  it  hangs,  A  canvas 
sling  wide  enough  to  r<.naOi  well  ab*)ve  and  liehnv  the  pelvis  is  su»- 
p'ndi'd  Ijv  It.^  endt^  fnaii  a  second  pjiir  of  polt-s  above  tiie  first.  When 
adjuste*!  tor  use  the  hfup  nf  this  jw^lvi*'  sling  ix^aehes  the  stretcher.  The 
[xitient  restB\yith  her  pelvis  in  tlie  loop  of  the  sling,  whih?  the  remainder 
of  her  body  is  sup|w»rted  by  the  strt4dier.     It  will  be  seen  that  the 


pnbic  Ixaies  are  held  firndy  in  apposition  by  the  action  of  the  sling, 

the  body  an ' 
furiaSily  ii|M»n  tlu:?  stretcher. 


while  t\w  npjK^r  portion  of  the  body  and  the  lower  extremities  lie  com- 
iriaSily  ii|M»n  tlu:?  stretcher. 
In  the  Dresden  dime  ptUieut#  are  provided  with  a  (>elvic  support. 
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and  art*  allowed  to  get  up  after  three  weeks.  It  would  seem  that  this 
is  too  early  to  allow  the  patient  to  assume  the  erect  {position ;  in  any 
ease,  it  is  wiser  to  keep  her  fully  six  weeks  in  ImmI,  treating  the  ease  as 
one  would  a  pelvic  fracture  or  a  fracture  of  the  femur.  The  i>elvic 
support  should  not  be  discarded  for  several  weeks  after  the  woman 
leaves  her  bed. 
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ABDOMEN,  ante-partum  examination  of, 
213 
contour  of,  in  pregnancy,  131 
enlargement  of,  in  ectopic  gestation,  377 
examination  of,   in  accidental  hemor- 
rhage, 525 

in  placenta  prsBvia,  518 

in  pregnancy,  131 

in  transverse  presentation,  481 

in  uterine  rupture,  510 

value  of,  219 
general  tenderness  of,  in  ectopic  gesta- 
tion, 372 
palpation  of,  in  pregnancy,  132 
pendulous,  with  prolapsus  funis,  498 
preparation  of,  for  coeliotomy,  738 
size  of,  in  pregnancy,  132 
striae  of,  132 
tenderness  of,  in  puerperal  endometritis, 

607 
value  of  inspection  signs,  132 
Abdominal  hinder,  247 

in  accidental  hemorrhage,  526 

in  placenta  prsevia,  52.3 

in  post-partuni  hitniorrhage,  529 
enlargement  in  ectopic  gestation,  377 
examination  for  abnormal  conditions, 

220 
incision  for  Oesarean  section,  739 

indication  for,  7.'r) 
intrafoptation,  491 

muscles,  action  of,  during  labur,  158 
pregnancy,  360 

signs  of,  131 
section  in  rupture  of  uterus,  512 
stalk,  85 

wound,  closure  of,  742 
Abortion,  actual,  tnratment  of,  .'{52 
cardiac  disease  a  <'ause  of,  563 
caused  by  certain  drugs,  343 
complete,  pathology  of,  315 

varieties  of,  .'i45 
criminal,  340 
curage  r».  curettage,  relative  merits  of  ' 

each,  354 
curettage,  technique  of,  .'{56 
dangers  attending,  350  I 

definition  of,  340 

diagnosis  of,  349  | 

dilatation  uf  cervical  canal  in  induction 

of,  669 
diseases  of  decidua  as  cause  of,  344 
early,  treatment  of,  .'{52 
embryonic,  3^10 
etiology  of,  341 
foetal,  340 

causes  of,  344 
fkvqnency  of,  340 
habitaal,  343 

treatment  of,  .350  | 


Abortion,  hemorrhage  at  night,  347 
incomplete,  345 

varieties  of,  345 
in  diabetic  women,  562 
indications  for  induction  of,  662 
induction  of,  661 

Cohen's  method,  667 

electricity  in,  (Hio 

Hamilton's  method.  666 

indications  for,  662 

Kiwisch's  method,  665 

Krause's  method.  666 

Scanzoni's  method,  665 

Scheel's  method,  668 

Tarnier's  method,  6<»6 
inevitable,  treatment  of,  352 
involution  of  uterus  after,  349 
late,  treatment  of,  354 
local  causes  of,  3^13 
maternal  cauws  of,  342 
method  of  inducing,  663 
missed,  358 

fate  of  retained  child,  a59 

moles  in,  347 

treatment  of,  .'J59 
ovular,  340 

pati>rnal  caust»s  of,  341 
pathology  of,  31.'> 
]»remonitory  siirns  of,  348 
progntwis  of,  .'{50 
prophylaxis  in  pregnancy,  351 
protracted,  31H 
relative  size  of  fontus,  347 
sepsis  following,  JlVi 
symptoms  and  clinical  course,  347 
therajwutic,  340 
threatened,  treatment  of.  351 
time  of  oi'eurrence  of,  341 
treatment  of,  .'{."jO 
tubal,  3<)9 

r».  cervical  iM)Iypus,  differential  diagno- 
sis of,  .'{19 
rj».  ectopic  ^estati(m.  differential  diagno- 
sis of.  :U9 
'*  Abscess  (le  fixation."  (^26 

nianinuiry.  in  new-]>orn.  6.'{8 
of  broatl  liganieiit.  <»(Ks 
of  vulva,  cause  of  dystocia,  460 
parametritic,  tn'atnient  of.  62.'{ 
Al)s<*<'8iR's,  tubal  and  ovarian,  treatment  of, 

(>23 
Aeardiacus  as  a  cause  of  difticnit  lalM>r,  497 
Accouchement  force,  .">**2,  5,54 

indication    for.    in  cardiac    disease 
cf»niplicating  pregnancy,  5(55 

in  echnnpsia.  5.54 

in  ])la<>enta  pnevia,  52i{ 

in  sjuisnuMlic  contraction  of  uterus, 
41H 
Acetic  acid  in  post-part um  hemorrhage,  530 
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Acetoiir  ill  urine  during  pueni«*rinra,  3r>rj 

Auresthesm,   prof^iutid,  pa^rl-pttrtaiiQ  hea^ 

ALMiii  uf  iiiammurj  iflMuil,  ifT 

rhsk^t^  ffiiitj,  ^^ 

Adipuctn-  ffiFDiiitioii  after  sifuHous  liilwir,  'Ml 

to  relax  iit*^rn^,  511                            ^, 

AtlnnK&t  ehangt-s*  in,  dm.!  ti>  |jrt!gu*ni;y,  1^1 

A  nm-a  I  hetic  i  n  face  p  vv^nf  u  Uil i  unn,  4Hh     ^H 

Adreniilii,  dvvelopiiitnt  uf,  l<jy 

in  foriTep^  oik  mt  ion,  iirii                   ^H 

After-pttiuJ^,  '^i 

ill  i>ecipitO|nijsri-Fior  cast^,  4^         ^H 

ciius**  tif,  *20iJ 

AnjL'stht  lirK,  LidtiiitiUtraiioti  of.  2311        ^H 

in  puei  nerluni,  254 

clioir^^  of,  :;a!r                                      ^M 

trtiatim-iit  of,  mi 

Aiml  caual,  41                                          ^H 

A^abictiiiT  *'>7r^ 

AuatfUDy  of  anuf>,  110                              ^H 

Air4nin|j4irf  TilH 

of  bladdt^-r,  ^                            ^^^M 

Air.  inrtetioo  Iroiu,  ms 

of  bnlh^  of  vagina,  25              j^^^^H 

iiijoc'tion  intcj  int<<^tin(^f  1^ 

of  carunculfe  myrtiforme%  fl}^^^^| 

Alliuiuin  ill  mine,  MJciwiug  labor,  2S5 

of  clitori.%  24                                      ^H 

U-*t  for,  t>ll 

of  cloucu,  44                                        ^H 

AlbumitiuriiK  tim 

of  corpus  Intenin*  53                       ^^M 

a  ca usi*  of  i» ti ( ^  r  1  m ■  lu  1  j  i iiiari  i t y ,  577 

of  c«l-<Ic-«ftc  of  Douglas,  30           ^H 

favored  by  ubtlomiiial  lutsauri*.  IGlt 

of  ducts,  q.  r.                              ^^^H 

frequency  of,  l^iTi 

of  Fallopian  tubes,  45              ^^^^1 

iu  eclaiupHia^  i>y7i  543 

of  faacia?,  q,  r.                             ^^^^H 

in  tri|iU'  ]iro(iriii*iH"y.  |{*(j 

of  fcjs>a  1 1 A  V  it'u  1  ar  15,  20               ^^^^H 

iu  twin  jirr^Mittiicy,  49:j 

of  fourrbctle,  '20                                ^H 

of  jirtgnuiuy,  U!>6 

of  glands  nf  Bartholin,  21              ^H 

Alcohol  in  pc*5t-tMirtuin  lieinorrlmcf ,  'i30 

of  I>uv6ruey,  21                        ^H 

til  puerpenil  infi^t-tmn,  (ith* 

of  gla  0  f»  el  i  tor  id  i&,  24                 ^^^B 

AlcoUolisni,  patvrual,  a  musu  of  ftJii>rtion. 

of  (;Taafian  folltdc,  52              ^^^H 

•m 

of  liymen,  t^                                ^^^^H 

AllniGTitary  ittvul,  d<ntdopment  of,  103 

of  i»;<'hio-ivctal  fo^saa,  30          ^^^^1 

^alUblad<l«r*  107 

of  lab)  14  ni^orst  1^^                  ^^^^| 

inrosliiits,  1(« 

mitiora.  19                         ^^^^1 

JiYi^r,  im 

of  Ii;;af}ient«,  17.  r.                       ^^^^H 

1                              iinsseiitt*r>%  106 

of  nniiniuary  glanilH.  Hi           ^^^^H 

^__                     moutb,  Ht3 

of  meatus  qrinarina,  21            ^^^^H 

^^h                   {TBopha^DA.  105 

of  mom  Vcni?m,  17                  ^^^^H 

^H                      |)]incr^ai^.  107 

of  ttiu&e1e»,  q.  ^.                         ^^^H 

^H                    pharynx,  tiH 

of  ovuritfs.  50                              ^^^^1 

^H                    Btnmuch,  IOj 

of  paroophorou^  S3                   ^^^^H 

^^"^                       toDgue,  105 

of  jjarovariniu,  53                      ^^^^H 

AUautoifl,  c1ev(?lr>imn?nt  of,  83 

of  pelvic  fai^ciff,  35                    ^^^^H 

Anienorrlifwi,  causi'S  of,  127 

door,  3^J                                ^^^H 

diagnostic  value  uf.  12<i 

of  perineal  l>ody,  41                 ^^^^1 

Amnion.  an<nindt<'M  atid  dlisease^  of.  304 

k^K^,  34                              ^^^H 

devt^loiiuirtit  fift  S4 

Hpact\                                       ^^^^H 

dropsy  of,  3U5 

of  perineum,  IH                                   ^^H 

fala«,  as 

of  recto- vaginal  pfiueb,  30               ^H 

formation  of,  S3 

of  rectum,  «M)                                     ^H 

true,  S3 

of  round  ligament  of  ntcTils,  18    ^H 

Amniotic  biHuk,  .106 

of  till*  feitiftle  pelvic  orjgfttif,  17-7!l^H 

fluid,  ebanjfc!!  in  cliaracter  of,  307 

of  triangular  ligntnciita,  34             ^H 

deftcititicy  of.  mj 

of  nrf'tbra,  ili                                       ^H 

exceiw  iifj  in  pro1np6U»  fniii«t  496 

of  ut(?ru.^.  57                                        ^H 

iRVorsiim,  702,704 

of  %'agiT»u,  SH                                     ^H 

re  in  oval  of^  to  iiidnci^  abort  ion »  0(18 

of  %  ciiselh  and  m^rves  ul  pndeiidu^H 

srtCt  pri.^rti*tire  of,  on  cervix,  I^ 

of  ve^tilnile,  'il                                    ^H 

AmpUiaster  of  ovum,  75 

of  vulvo-vaginal  gbiiids^  22             ^H 

Ampul  lie  of  hicreiil  ilnct%,  (18 

of  ^'bjti?  tint'  of  pelvic,  35              ^^M 

AHi^mm,  tt^Pte*  followinj^  prist -par  turn  hein- 

of  Woim»n  boitles.  44                       ^M 

orrbape,  tr*Mitnn?tit  of,  53a 

A 11 1!  n  cv  Til  t  »l  1)  34,  llif^.  4lMi                           ^H 

signs  nf,  518,  ^*>S 

A 11  ouial  i V 4  of  atuii  io i^  :%04                      ^H 

trwitnieut  of.  Tvi^ 

of  fu'lal  appeiidagcv  303           ^^^^^| 

con  train  ill  cation  t^  nursin^t,  *2fTi 

uf  place  uta>  311                         ^^^^H 

in   poift-partuni  heniorrliajfe,  trratmeitt 

Aliti'rior  comn-J^ure,  18                 ^^^^| 

of,  532 

Atitevei^ion  of  uterus,  455                ^^^M 

in  piwirnaney,  -iOH 

AntiliHix,  devdoptuent  rC  103            ^H 

Anffisthesia,  Afl  mini  strati  on  of  aiwsJlirtic-. 

A  ti  t  j .44 « pmm,  chcuj  ica  1  a^i-  Hti»«  t^3B    ^^^H 

239 

choice  of  luctlioda  of,  230        ^^^H 

clioio©  of  ana?*thetle,  239 

effect  of,  oil  puerperiuui,  4)06  ^^^^H 

for  rotnoval  of  ad  Keren  t  ii]ai^<*ntA,  fl7A 

handa  of  ob^ctridan.  clcim^lnSl^B 

in  repair  of  vaifiiial  laci'i-aticins,  (I5:i 

mechanical  aKcnts,  t22H                   ^^M 

in  reposition  nf  inv«  rti^d  ut^srus,  5«^t 

ithfi,xHrk\  227                             ^^^^1 

in  spinal  fliialct*4<3a.  'i4l 

precautious,  232                         ^^^^| 

in  version,  702,  708 

Antific>ptic  priH.'aiitioiia«  232             ^^^^1 

obstetric,  238 

for  tlui  imntt,  292              ^^^^1 
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Antiseptic  precautions  in  version,  702 

preparation  in  vaginal  examination,  222 
of  obstetric  patient,  233 
Antitoxin,  tetanus,  (^3 
Antitraji^us,  development  of,  103 
Anus,  anatomy  of,  :U) 

congenital  malformations  of,  629 

development  of,  106 

malformations  of,  in  new-bom  children, 

629 
vaginalis,  4G0 
Aorta,  development  of,  91 

maternal,  pulsation  of,  136 
Aortic  bulb,  90 

Apoplexy,  diagnosis  from  eclampsia,  541 
Appendages,  foetal,  anomalies  and  diseases 

of,  30:i 
Aqueduct  of  Sylvius,  97 
Aqueous  humor,  development  of,  100 
Arbor  vitsB  uterini,  61 
Arch,  branchial,  104 

visceral,  104 
"Area  vasculosa"  in  embryonic  circulation,  88 

of  placenta,  88 
Areola,  65 

primary,  in  pregnancy,  128 
secondary,  in  pregnancy,  130 
wrinkling  of,  130 
Armamentarium,  obstetric,  227 
Arms,  displacement  of,  in  breech  preseuta- 
ti(m,  473 
upward  displacement  of,  in  breech  pres- 
entations, treatment  of,  476 
upwardly  displaced,   release    of,   when 
head  is  below  brim,  477 
Arnold  pasteurizer  for  milk,  287 
Arsenic  in  puerperal  insanity,  582 
Arteria  centralis  retime,  100 
Arterial  tension  in  pregnancy,  123 
Arteries,  allantoic,  92 
aortic  arches,  92 

per];nanent,  92 
carotid,  external,  92 

internal,  92 
carotids,  common,  92 
dorsal  aorta,  92 
ductus  arteriosus,  92 
hypogastric,  93 
iliac,  93 

of  Fallopian  tubes,  56 
of  mammary  gland,  68 
of  ovaries,  57 
of  pelvic  floor,  54 
of  uterus,  55 
of  vagina,  55 
of  vulva,  54 
omphalo-mesent«ric,  91 
subclavian,  92 
verti'bral,  92 
vitelline,  92 
Ascites,  cause  of  dystocia,  491 

differential   diagnosis   from  pregnane v, 

147 
foetal,  obstructing  labor,  491 
V9.  pregnancy,  147 
Asepsis  of  the  hands.  230,  CA(\ 

permanganate  method,  %W 
means  of  securing,  228 
Asphyxia  in  new-born  child,  causes  of,  633 
treatment  of,  (V.V.\ 

Byrd's  method,  635 
I^abordr's  method.  636 
Schultze's  methrMl,  iVXy 


Aspiration  in  spina  bifida,  627 
Asynclitism,  203 
Atelectasis,  637 
Atresia  of  cervix,  453 
Atrophy  of  decidua,  304 
Atropia,  oleate  of,  indication  for,  572 
Auditory  vesicle,  102 

Auricular  canal  in  embryonic  circulation, 90 
Auscultation  of  abdomen  in  pregnancy,  134 
Auto-intoxication  in  eclampsia,  539 
Auto-transfusion,  532 
Axis,  parturient,  174 
Axis-traction  forceps,  696 
indication  for,  691 
with  ordinary  forceps,  690 

BACILLARY  sepsis,  589 
in  puer|)eral  infection,  589 
Bacillus  acrogcnes  capsulatus  in  puerperal 
infection,  587 
coli  communis  in  puerperal  infection,  586 
diphtherise  in  pnerperal  infection,  587 
of  Doderlein,  29 

typhosus  in  puerperal  infection,  588 
Bacteria  in  pueri)eral  infection,  584 
Bag  of  waters,  hydrostatic  pressure  in  labor, 

198 
Bags,  dilating  cervical,  method  of  filling, 

522 
Ballottement,  external,  133 
in  diagnosis,  133 

in  ectopic  gestation,  378 

after  the  fourth  month, 
378 
internal,  in  diagnosis,  144 
Bandl's  ring,  511 
Bands,  amniotic,  308 
Barley-water  in  diluting  milk,  281 
Barnes'  bags,  522,  667 

indication  for,  473 
in  dilatation  of  cervix,  669 
in  placenta  prsevia,  521 
Bartley,  incubator,  295 

modificjition  of  milk,  282 
te^st  for  urea,  212 
Basiotribe,  Tarnier's,  730 
Bjisiotripsy,  723 
Bath  of  new-born  child.  272 
Bathing  in  pregnancy,  153 
Baudelocque,  pelvimeter,  423 
Benzoin,  tincture  of,  for  sore  nipples,  570 
Bichloride  douche  in  puerperal  endometritis, 

621 
Binder,  abdominal,  247 

breast,  to  prevent  mastitis,  572 
Birth  palsies,  630 
Births,  plural,  493 

complex  eases,  494 
Bladder,  anat<miy  of,  42 

care  of,  following  operations  on  pelvic 

floor,  655 
conditions  of,  obstructing  labor,  460 
cystoc'-le,  nius<'  of  dystocia,  460 
development  of,  109 
dilatati(m  of,  in  foetus,  491 
distended,  retention   of  placenta  from, 

()72 
distention  of,  460 
after  labor,  255 
cauw  of  dystocia,  460 
in  f<rtus,  491 

stMrondary  honiorrhagi'  from,  535 
simulating  pregnancy,  1  l.s 


^M                                                               ^^^^^^^^^^M 

^^M               Bliiddert  ectopia  vesid«»  iirinttHn,  330 

Bre«icb  df liveries,  paralysis  sometimes  fol*         ^M 

^^M                      e vat.ru utiuu  uC  In  6ce.oud  stage  of  labor, 

towiuf^.  ii^il                                                              ^M 

^^^.                     67-' 

delivi^ry  in  flat  pt^ivis,  434                                  ^M 

^^^^^L                jujurio^  tOf  from  rnrt.T|ks^u)ivnttiotii  681 

itupAction  of,  trt^atment  of,  475                          ^| 

^^^^^H               irritability  cif,  in  pregiiBiic>%  V^ 

noii-engtLgenicnt   Ht   the  brfni,  manage-         ^| 

^^^^H            U)i:iiDi«Dt«  of;  37 

njbut  (if,  474                                                      ^M 

^^^^H              nuilemalf  distant  ion  of,  134 

prcseutfllion,  e^ctirnml  \cr«iou  in,  702            ^M 

^^^^H               of  new 'born  child ,  ^0 

Bregma.     See  FontaiieHt*s,                                  ^^^H 

^^^^H               over-ilistendod  rt.  pit:guauc7,  148 

Brim,  pelvic,  162                                                 ^^^H 

^^^^H               rclntioD  to  imrturtetit  eatml^  173 

landmarks  of,  162                                ^^^H 

^^^^^1              TDptut^  of,  in  sy^ifiiihyt^iotom^rt  "^^ 

pluno  of,  162                                           ^^^H 

^^^^H                fih&pe  of,  43 

Broad  ligament,  kfiematom&  of,  in  eetopii;        ^H 

^^^^^F                vcsicfkt  ciik'uluLa^  cause  of  djstoei^i,  401 

gestiition,  *SiA                                                       ^M 

^              MaitodcTnif  doTelopmettt  oft  17 

Bn>niidcd  in  pnerperal  insanity,  582                        ^M 

^^M               BUfttouicrcs  i)f  ovam,  T>3 

Broucbi,  devflopnient  of,  li]^                                  ^H 

^^1                Blebs  Jn  puerperal  pyEemla,  5@€ 

Broncbo-pneu monies  infiH-tioufs,  600               ^^^^M 

^^H                Bloody  amount  of,  lost  in  normal  lubor,  209 

Brow  pre«ien tuition,  iliik^nrmsf  of,  4ti9              ^^^^H 

^^^^^^                 changes  in^  diirinj^  pregnancy,  123 

frequency  of,  4&^                                ^^^^M 

^^^^K               deriyation  of,  9't 

luauagcnjenl  of,  470                            ^^^^H 

^^^^H               dJsc'iisvj  of,  an  indication  for  indactiofi 

mechanism  of,  469                               ^^^^^| 

^^^^H                   ornliortiou,  mi 

B  f  n  it,  i  n  rn  11 1  i  le,  629                                            ^^^H 

^^^^M               fit  new-born  tbilil,  M* 

Bm^knirtstiT's  filing,  227                                           ^H 

^^^^H                 primitivt-  i-rytbr<»cytt'*,  93 

Bui  bit  of  vug  in  a,  auatomy  oC  35                   «^^^^| 

^^V                               Irui-ttcyti  j^n  *Jo 

^^^^^^H 

^^M                UlttodwHsk'U,  tWsvwii'ii  of.  In  fcetQEt,  336 

rtEOlDt ,  d  e V  el  opmeii  t  of,  106                       ^^^H 

\J    f'Mjsarean  sectirm,  T36                                 ^^^H 

^^H                 Bttitin^  HJi  a  methiHl  of  st€Tii]Katioii,229 

^^H                 BtiiiOt  injuries  tUt  in  n<'W-bor[i  elsild,  tSHO 

libi^tuto  indications  for«  737               ^^^H 

^^M                Htiny  pel  via,  otwtetrie  anatomy  of*  Set  LftWr. 

at'tcr-tn:atnn'nt  of,  742                        ^^^H 

^^M               Boric  iu.4d  in  i^re  of  uipplen,  5f6S 

for  cjtrdooma  of  cervix  witk  |»reg-       ^H 

^H                IkitalU,  duct  of,  &■> 

nuncy.  458                                               ^M 

^^M                JVmgi^ii  in  induction  of  labor,  670 

for    fibnimyiuna    of    utf^ru^    with         ^H 

^^^                Bowi'li^  after  labor.  255 

pregnmicy,  458                                            ^| 

^^^^_^                care  of,  dnrittjr  pui'r^ierium,  255 

for   tnnuirs   of  vtigina   obistnicling         ^| 

^^^^H                      foMi  ^ w1  n  v:  t>perfit  ton  on  (»e  ri  n  en  m ,  655 

labor,  4.^>                                                  ■ 

^^^^^                      in  pre- i'ri  in  optica  ntikl'^,  544 

bi story  of,  T36                                              ■ 

^                       i^Hj^HtklO  of.  in  anfcmia,  mO 

ill  bkHiruitte  u(i!m^,  4^1                              ^M 

^H                             i  ri  ec 111 ni ]mn.  'ui ] 

indlc;itinnj!t  for  TSl                                    ^M 

^H                Bmlu,  aqnethict  of  8ylviui«,  liT 

in  c^rdinr  dj»c»ts4*  complicating         ■ 

^H                       ct'tvtiollum,  fi7 

pre^osiHcy.  ^m                                    ^M 

^^^^                 eerebfum,  U7 

in  ocluniiw^iii.  o47                                            ^M 

^^^^^                coriKim  (jimitrii^emimi,  \Yt 

in  tlut  TK^Iviii,  13li                                           ^H 

^^^^H                cmro  ci?n4»r),  if? 

in  "  rnnne|-sba|»t'd  "  pclTia,  430                ^H 

^^^^B              devtflopmeut  of,  $i^ 

in  kyphotic  pelvis.  HH                                ^H 

^^^1               fore-,  U6 

ju  nlubuu^^tl^ln  peUi*.,  411                           ^H 

^^^1              hind^.  m 

i  n  ob  1  i  q  ti  c  1  y  t  oi  1 1  nu'  ted  pt'l  v  is,  4SS          ^M 

^^^^H               i  n j  y  rie8  1  n  i  u Btrti  m  en tal  t1  u1  i Very ,  877 

lu  hca\  I  ot  ic^  |K^  1  % i  A.  4  in                                 ^M 

^^^H               tnednlla,  98 

in  sp&smodic  etm traction  of  ulertts,         H 

^^^B               mid-,  96 

4ie                                                                ■ 

^^^H               optir  ^ta}k^,  ITT 

in  tnmors  of  pelvis,  4iri                              ^H 

^^^^r                       Vi>j^lck'«,  li?l 

in   viigiual    I'nlcrocck    obatrtictins  ^^^H 

^^V                       }mix^  VaroJii,  07 

labor,  460                                          ^^M 

^^L               Bmncbiiil  iirch,  slrtictures  furniMl  breach. 

n(ort4 1  i t y  in.  736                                  ^^^H 

^^^m 

o|H.'  rAl  i  1 1  u,  T3*                                         ^^^H 

^^^^B               arebi^,  dev^'lopoji  nt  of,  104 

i  nst  1 11  men  ts  for,  73!*                             ^1 

^^^^V               cti^ft,  ftlructnrvs  Turnu'd  by  e;vcb,  jni 

|ioi  n  r  SI  i  n  tr c  l  m  i  q  u  r  o  f  o|ii*rii  t  i  on ,  742  ^^^^H 

^^f                     dlefts,  doYclopmcnt  of.  IU4 

prt^jHiration  fui,  738                               ^^^H 

^H                      itoni'bm,  Idl 

reliitivi.-  indimtionK  for,  737                 ^^^H 

^H                BrftJtt*nj-ITick!i  iucUhkI  *jf  Vi^rsiont  4h5 

tioKT  ftjr  jii  rfuriuHnec  ol  738              ^^^^| 

^H                Breiij^t'i.     S*v  Munnntvry  (jlands. 

Cid  c  i  flc«t  t  i  on  of  kv  ( n  ^ .  'XH                                 ^^^H 

^^^^^                 antimuliea  and  di^^invc^  of,  Z^iiT 

Ctal  c  n  1 1  i  s,  v  vm  ca  1 ,  d  v^t  ih  hi  tVoni ,  461                ^^^H 

^^^^^L                CATV  of,  ill  proj^nancy,  153 

L^iml  of  Nuck,  nnutoiny  of.  54                          ^^^H 

^^^^P              change's  in,  in  ectopic  gestation  nftor 

jiarturient^    cnlurgi-ment    of,    in    eyiii*^^^^| 

^^^^^                    fourth  mouib,  371                                     | 

pby^lotomy,  747                                            ^^^H 

^■^                      erbirgement  of,  during  prepnuncy,  V2S 

Oftput  sutiM^dHticnm^  17f^  206                                     ^H 

^V                       evltk-nce  of  provioM*  pn*gnaucy  in,  151 

iibi^cocc  ttf,  with  dcttd  fcptua,  334              ^M 

nuistiti*,  etiology  of,  57t) 

in  brow  prc«ciitiition.  4«lll                           ^M 

symptoms  of,  571 

in  fnt**'  pn»3i«ntatioii,  iCS                             ^H 

treatnicnt  of,  UTi 

rarboUc  Acii)  stolutttui  afi  an  uutiseptic*  229            ^H 

Hborli  vt\  r»7'2 

t'arbnii  dioxidf.  excess  of,  jit  bloo^l  a  raii««          H 

of  dupjinnition,  573 

of  labor,  im                                                               H 

prr»pbybirtic,  572 

Ctarcinoma  of  ct^rvii  obstructing  lulior,  458            ^1 

normul  ^trncturo  of,  5Cf7 

of  n^ctniii  cause  of  dystociw,  4(iO                ^^^H 

v<?ius  iif,  128 

of  utoruK  causi-  of  dyi<tmn*it^  45^               ^^^H 
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Carcinoma  of  ntems,  hemorrhage  from,  534 
Oardiac  disease  complicating  pregnancy,  563 
symptoms   and    treatment 
of,  564 
in  pregnancy,  hygienic  treatment 
of,  564 
lesions  an  indication  for  induction  of 
abortion,  662 
GaruncuIsB  myrtiformes,  anatomy  of,  23 
Gasein,  effect  of  excess  of,  in  milk,  289 
of  sterilization  upon,  287 
human  vs.  cows'  milk,  279 
in  milk,  283 

action  of,  280 
method  of  reducing,  283 
Cnse  records,  method  of  keeping,  224 
CSatharsis  in  eclampsia,  551 
Gatheterization  following  repair  of  vaginal 
lacerations,  655 
indication  for,  following  labor,  259 
method  of,  260 
OMida  equina,  development  of,  99 
Oavity  of  Retzius,  anatomy  of,  43 
Oephalhnmatoma,  333,  630 
treatment  of,  630 
with  large  foetus,  487 
Cephalic  prominence,  foetal,  location  of,  217 
Oephalotribe,  729 
Cephalotripsy,  729 
Oerebellnm,  development  of,  97 
Cerebral  vesicles,  primary,  96 
Cervical  canal,  micro-organisms  of,  601 

lacerations,  reasons  for  immediate  repair 
of,  660 
Cervix,  atresia  of,  obstructing  labor,  453 
carcinoma  of,  458 
danger  of  rapid  dilatation  of,  549 
deep  incision  of,  in  eclampsia,  548 
dilatation  of,  in  eclampsia,  547 
in  forceps  operations,  683 
in  labor,  198 
in  uterine  inertia,  413 
to  induce  abortion,  669 
immediate  repair  of  lacerated,  660 
impaction  of,  454 
imperfect  dilatation  of,  555 
incisions  of,  in  rapid  delivery,  550 
iiVJuries  to,  from  forceps  operation,  681 
lacerated,  immediate  repair  of,  660 
laceration  of,  method  of  oi>eration  for, 

660 
progressive  softening,  198 
rapid  dilatation  of,  in  eclampsia,  547 
rigid,  treatment  of,  before  rapid  deliv- 
ery, 557 
rigidity  of,  in  eclampsia,  550 

in  spasmodic  contraction  of  uterus, 

417 
obstructing  labor.  453 

treatment  of.  454 
rings  of,  199 
softening  of.  143,  198 
undilated,  a  contraindication  to  use  of 

forceps,  679 
uteri,  anatomy  of,  57 

during  first  stage  of  labor,  201 
during  pregnancy,  121 
mucous  follioles  of;  121 
Champetier  de  Ribi's'    bag,   indication    for, 
473 
balloon  in  placenta  pnrvia,  521 
Changes  in   maternal    organism   caused   by 
pregnancy,  117-125 


Changes  in  maternal  organism,  caused  by 
pregnancy,  adnexa,  121 
circulatory  changes,  123 
external  genitals,  122 
gait,  124 

general  changes,  122 
nervous  system,  125 
nutritional   and  digestive, 

124 
osseous  system,  124 
pelvic  floor,  122 

peritoneum,  121 
pelvis,  122 

respiratory  changes,  123 
skin,  124 

urinary  system,  125 
uterus,  117-121 
vagina,  122 
Child,  asphyxia  of,  following  forceps  deliv- 
ery, 682 
care  of,  245 

examination  of,  at  birth,  246 
feces  of,  292 

injuries  to,  in  forceps  operation,  681 
mortality  of,  in  breech  cases,  472 
new-bom,  anatomy  of,  267 
asphyxia  of,  633 
bath,  272 
clothing,  273 
cyanosis  of,  <^28 
diseases  of,  638 
examination  of,  272 
growth  of,  271 

heart  of,  malformations  of,  629 
ii^juries  of,  629 

during  birth,  629 
to  bones  and  muscles  of,  630 
ligation  of  cord,  271 
malformations  of,  627 

rectum  and  anus,  629 
management  of.  271 
normal  nutrition  of,  291 
physiology  of,  267 
respiration  of,  271 
weight  of,  271 
nursing  of,  262 
premature,  care  of,  293 
incubator  for,  294 
weight  chart.  292 
Cliill  in  puerperal  infection,  607 
Chloasma  uterinum.  151 
Chlonil  hydrate  in  delayed  labor,  415 
in  eclampsia,  540 
in  puerperal  insanity,  582 
in  rigidity  of  eervix.  454 
in  uterine  inertia,  415 
Chlorinated  soda,  antiseptic  solution,  229 
method  of  disinfection  with,  231 
for  sterilizing  hands,  231 
Chloroform,  administration  of,  in  labor,  239 
in  eclampsia,  54({ 
indication  for.  564 
Chorda  dorsjilis.  81 
Chorion,  depenenition  of,  310 
diagnosis  of,  310 
malignant,  .'W)9 

pathology  and  etiology  of,  308 
prognosis  of.  310 
symptoms  of.  309 
treatment  of,  310 
diseases  t>f.  :M>H 
frond osn in.  r*i\ 
in  ectopic  gestation,  367 


^H                    ^^^^^                    ^^^^^^^^^^^ 

^^H           Chorioi^  iK've.  m 

C<*rd,  umbilical,  prolapse  ot  diagnoui  of.  m 
(Etiology  of.  4SI8 

^^^m                    mniitiimtd  (h^'Oiyv  of,  ^J8 

^^^H                    ti tyi^i tmn t ti u »  d cgc n L'  rut i on  of,  308 

freiiut'iiiry  of,  198 

^^^H                    |i  r  i  m  it  ]  V  i^*  ^ 

prognosiAof,  4l#9 

^^^H            CburiiitJtu  Ye»iuli%  83 

tnaitnieHt  of,  i^lO 

^^^H           Choroid,  tli<velii]j£uef)t  of,  H>0 

afler  rupture  of  merobnuics. 

^^■^          OKHcHd^]  fi^ni^,  im 

urn 

^^^^^^    CireuliUlon,  diaugt-^  m,  at  birth*  tMJ 

insiTvimvntAl  incth 

^^^^^B           diHorrl(M^  of,  in  pri<guiitic3%  405 

**d,  501 

^^^^H            etubryouic,  i^,  1»5 

m&niiiLt       m^tbd, 

^^^^H            fo^Ul,  ^ 

500 

^^^^^H            JuiLlerual,  cbaugi^a  iii,  dQe  id  pregtiatief, 

before    ruptarc    of    mm 

^^^H 

bninee,  500 

^^^^^H           primitive  (.imbrvimii:^,  !)1 

imoiliiou  af,  iDstni mental  mi^tliod, 

^^^^^f           Aecoudnry  embryunie,  91 

500 

^^^^^^             utero-iiliifeiital,  8T 

inanuHl  methctd,  50«) 

^^^H            CiiivicLu,  fmr-turi'  at  nl  hitilh  tlBO 

shortne;*.^  of,  a  can»t?  of  d  VBtuCil*  4*1 

^^H            Cleft  palati%  roniiiitioiL  of,  \!;^ 

a  etinsfl  of  iiivensioo,  503 

^^^^H            CiUoriB,  El [1  atomy  of,  ^^4 

dingiHcsiii  i»f,  4^ 

^^^^H                   dovtdo|miL'iit  of,  113 

tre»tmi;nt  of,  4bT                             . 

^^^^B           doiiciit,  Auati^my  of,  44 

atetJ  u«i«  o  f  V  ^'f&v  1  ^,  3  HI                    ^^M 

^^^H                   fijrn^nthiti  ot\  HVT.  1^1 

fitn-ngth  of,  4^                               ^^M 

^^^^H           Clothing  in  prvjgnuucy,  l^ 

torsion  ot  316                                 ^^H 

^^^M                   »^  new-born  i:  h  i  Id,  v^3 

trt'i^tmeiit  of,  in  twin  birthii,  40$  ^^^| 

^^^^H           Coae:Li  lilt  ion  ft^micntc  in  oclnifipftia,  538 

Cords  of  paiiger,  111                                    ^H 

^^^^H            CocikiD^  in  rif^idity  «if  os  <ind  cerylx,  418 

Cornea^  di-vflnprnrnt  of,  liN)                                 ■ 

^^^^H           CVjuhlea,  dcvGioprnt'iit  of,  Uht 

CoTOUjtl  pregnaneyj  360                                        1 

^^^M           Coitus  diirLiJgpreKnutH\v«  154 

symptoms,  course,  and  tpe»*ment  *^       1 

i^^^l                   ovi^r-frequent,  !^  causf  of  abcrtloDr  343 

302                                                          1 

^^^^1            CoU<^  In  new-born  ebibU  645 

Corpora  quadrigemiian,  dcvetopioei^t  of,  ^         J 

i^^^H                                    diagrifi^is  of,  UA6 

Corpuscles^  cologtruni,  1275                             ^^H 

^^^M                                  tn-titnirnt  of,  (MO 

red,  number  and  aiv^  of,  at  birth,  2(19  ^^H 

^^M            Cdle«*  law,  lli:i 

Corpus  luteutih  2^                                        ^^H 

^^^^1            CoUyer,  fit; U'i  metier,  22U 

anatomy  of,  53                                 ^^H 

^^H            Colotitrnm,  im,  tua 

spurium,  format  ion  ot  73              ^^| 

^^^H                   action  of,  on  child,  257 

verum,  formal  ion  of,  73                          V 

^^^1                   com po«ii lion  of,  'iT5 

CotyledoUB  of  jducentA^  86                                   1 

^^^H             C'dlpiinrynter,  &.tt% 

Craniiil  Horifs*  fmrrurr  ui\  hi  infant,  830     ^^M 

^^^H                   ill  cervical  dilututiot>,  671 

Cmnhjcl^i^  TiO                                            ^^1 

^^^1           tV>lpoeystorf.'lt\  im 

Oraniwlvat,  ~M*                                                ^^M 

^^^H           OdymuR]  vai^im^,  2H 

Cmn  i  ot  um  y ,  725                                              ^^M 

^^^1            €otoa  in  eeluttipsta,  537 

and  ^yniphymotomy*  7^                       ^^H 

^^^^1            CouJ  u n ctiy i t  i !a  i n  ii e w- ho m  eh i Id ,  64 1 

extrsLi  tion  following,  73                         ^^H 

^^^H            Con.sciou!«ne!is,  losc<t  of,  in  eclumpda,  537 

jiidkjktiiin  for,  'ill,  7'^(                             ^^H 

^^^^1            Con^tijmtlou  during  prtA^inincy,  i^h'y 

JN  jt  ju'itih^iblv  on  living  eliifd,  728     ^^H 

^^^M           Goa»rittitioiial  dii^eiiiieit  a^  aauM'  of  abort icm, 

met t) od  of  o pe rati n le,  Tils                        ^^H 

^^M                342 

ou  after-couiiug  head.  T34                       ^^1 

^^^H             Contnnr  of  abdomen  in  pre^timu-y,  131 

teehntqni^  of.  725                                        ^^H 

^^^H            Con  t met  1  un ^,  i n  Wrm \ 1 1 <ni  t,  in  d i ugnosi^,  1 33 

Cmnium  uf  new  born  child,  2tTt                    ^^H 

^^^^_             uterine,  im,  142,  UI5 

Creaiii  mixtures,  Gartner,  3B6                      ^^M 

^^^^^                   can^  of  pain.  2m 

Monti,  ^=^                                        ^H 

^^^^^P                   force  of,  2(Ki 

Bid<.h,  2Si                                      ^H 

^^^^^                    i^treuj^tli  of,  im 

Vigit-r,  284                                            ^^ 

^^^1           Coiivubioiis  in  echim^Miia,  53<; 

Cred6*»  metliotl   in   trenttnent   of  bdhervnl      | 

^^B                           trcatmetit  of,  540 

jilaf^eDtu,   bi4                              1 

^^^H                   pui^rjif.'raL    ^>p  E4^rhintpaia. 

of  retoira'd  placenta,  liTi                1 

^^^H             (VjoptT,  ligiiment9>  of.  <K{ 

of  expelling  plm-eMta,  f?lftf                     1 

^^^1            Ctjrd,  uoihilieaK  iiWnt  the  neek>  eomplicating 

of  ejcpres.'^ion  of  pJatHuta,  ^H               1 

^^^B                               version,  71H 

Creolin  ^hition  an  an  utitiseplic,  '^£30                  I 

^^^^^^                   anotmiliea  of,  itlH 

C  riii  ti¥*  vag  i  nie ,  2n                                             ^^B 

^^^^^H                  aaphy3£ia  from  couiprcMioD  of,  6^13 

Crura  crerebri,  development  of,  IC                ^^H 

^^^^^^H                   eare  of^  272 

Cru  ffih  i  n  g  ope*  m  t  lo  n^,  7rt:i                                ^^H 

^^^^^^H                  roil  of,  nhiHit  the  ncrk,  315 

Cul-de-sac  of  I><iugltts,  HonttiniV  <^r  30               ■ 

^^^^^^^H                 roinpn'^ion  of.  iNfi 

Cultures  of  Imt terin  from  utertjs.  *iVS                 I 

^^^^^^                 d&nger  of  tnuiion  on,  tTTsi 

fnun  vaj^ina,  *iOl                                        1 

^^^^V                        irijuiT  to,  it)  for4H>)i^  opetation,  ^1 

Cur»ge  in  abortion.  ai3                                         I 

^^^H                         insertion  of,  015,  517 

Curettage  for  abiirtion^  danger*  of,  357              ■ 

^^^B                          interlneini;  of,  in  tmu  birtba,  486 

in  abortion,  Sfjil                                                ■ 

^^^^H                          kiioU  i  11 ,  31 5 

operation  of,  techniqtie  of,  35*?                      1 

^^^H                          length  of,  315 

Cnrette  in  piM^rjieral  cndoro«trltis»  San         ^^1 

^^^^B                           ligation  of,  271 

(^virr,  duet£  of,  93                                         ^H 

^^^^H                          pfKiif^ion  of,  31.'i 

Cvaucistis  neonatorum,  eansv  vtt  P^  ^^^       ^^H 

^^^V                         prolapse  of,  4BS 

C>at,  cause  of  dyflt^x^in,  4fiU                         ^H 
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Cyst,  ovariaii,  resembling  pregnancy,  147 
C^stocelc,  460 
Cysts  of  Morgagui,  50 
of  placenta,  314 

DEATH,  foetal,  diagnosis  from  asphyxia, 
637 
of  large  foBtus,  indication  for  embry- 
otomy, 7*23 
Decapitation,  730 

-hook,  Brann's731 
indication  for,  497 
in  transverse  presentations,  486 
Decidua,  atrophy  of,  304 
diseases  of,  303 

a  cause  of  abortion,  343 
imperfect  development  of,  304 
in  ectopic  gestation,  365 
menstrualis,  71 
reflexa.  formation  of,  86 
serotina,  formation  of,  86 
vera,  formation  of,  85 

loosening  of,  in  labor,  194 
Decollation  in  locked  twins,  733 
Decollator,  Braun's,  731 
Deformities,  pelvic,  detection  of,  220 

in  different  races,  172 
Delivery  after  embryulcia,  479 
rapid,  bimannal  method,  557 

dangers  of,  with  rigid  cervix,  558 
in  pre-eclamptic  state,  545 
methods  of,  in  eclampsia,  547 
recent,  positive  signs  of,  265 
probable  signs  of,  266 
uncertain  signs  of,  266 
Dental  caries  in  pregnancy,  405 
Development  of  alimentary  tract,  103 
of  clitoris,  113 
of  external  genitals,  112 
of  foetus,  at  various  months,  114-116 
of  heart,  89 
of  nose,  105 
of  penis,  113 
of  parovarium,  111 
of  pulmonary  organs,  107 
of  sexual  organs,  44 
of  skeleton,  113 
of  urogenital  system,  107 
of  uterus,  HI 
of  vagina.  111 
of  vulva,  113 
Diabetes  complicating  pregnancy,  562 

diagnosis,  prognosis,  and  treat- 
ment of,  562 
Diagnosis  of  pregnancy,  126 
Diameter,  of  Baudelocque.  221 
bisischial.  of  pelvis,  170 
diagonal  conjugate,  measurement  of,  223 
external  conjugate,  170,  221    . 

in  spondylolisthetic  pelvis,  443 
f(Btal,  hi  mastoid,  178 

hi  parietal,  178  » 

bitemporal,  178 
cervico-bregmatic,  178 
fron  to- mental,  17H 
occipito-frontal,  178 
occi pi  to-mental,  178 
suboccipito-bregmatic.  178 
suboccipito-frontal,  XlH 
intercristal,  moasureuioiit  of.  222 
pelvic,  external  conjugate,  170,  221 
oblique,  170 
intercristal,  170,  222 


Diameter,  pelvic,  internal  conjugate,  meas- 
urement of,  742 
interspinal,  170 

pubo-coccygeal,  measurement  of,  223 

sacropubic,  measurement  of,  223 

ti'ansverse,  measurement  of,  223 

true  conjugate,  measurement  of,  222,223 
Diameters,  external,  of  pelvis,  170 

in  spondylolisthetic  pelvis,  443 

of  foetal  head,  178 
Diaphoresis  in  eclampsia,  551 

in  pre-eclamptic  state,  544 
Diarrhoea  in  pregnancy,  405 
Diet  in  pre-eclamptic  state,  543 

in  pregnancy,  152 

in  preventive  treatment  of  eclampsia, 
542 

in  vomiting  of  pregnancy,  404 

mother's,  while  nursing,  274 
Digestion,  changes  in,  during  pregnancy,  124 

disturbances  of,  in  pregnancy,  399 

following  labor,  257 

of  new-born  child,  269 
Digestive  juices  at  birth,  270 

organs  during  pregnanc3%  152 

maternal,  changes  due  to  pregnancy, 
124 

system  in  new-born  child,  269 
Dilatation  of  cervix,  digital,  671 

of  OS  uteri,  rapid  methods  of,  559 
Dilator,  Barnes',  in  rigid  cervix,  454 

for  cervix,  669 
Diseases,  constitutional,  affecting  placenta, 
524 

contagious,  during  pregnancy,  155 

of  amnion,  304 

of  chorion,  308 

of  foetal  appendages,  303 
Disinfection  of  hands,  616 
Dislocation  of  femora  affecting  pelvis,  444 
Diuresis  in  eclampsia,  551 

in  pre-eclamptic  state,  544 
Douche,  bichloride,  death  from,  621 

during  puerperium,  619 

hot,  in  delayed  labor,  416 

in  puerperal  endometritis,  620 

intra-uterine,  indication  for,  674 
in  post-partum  hemorrhage,  531 
in  puerperal  infection,  620 

vaginal,  following  repair  operations,  659 
Drainage  in  Csesarean  section,  742 
Dropsy,  amniotic,  dyspnoea  from,  124 
Drugs  as  cause  of  abortion,  343 

during  pregnancy,  155 

for  induction  of  premature  labor,  670 

in  nausea  and  vomiting  of  pregnancy, 
404 

in  puerperal  insanity,  582 
Duct,  cystic,  mnl formations  of,  640 

galactophorous,  67 

of  Botalli,  93 

of  Cuvier,  })3.  94 

of  Gartner,  HI 

of  Miiller.  41,  10f» 

of  Wolff,  107.  HO 
Ducts,  hepatic,  development  of,  107 

MiilhTian,  109 
Ductus  arteriosus,  92,  269 

Botalli.     fife  Ductus  arteriosus. 

communis  choledochu.s,  development  of, 
107 
malformations  of,  640 

venosus,  95 


H                                                          ^^^^^HI^^^^^^H 

^H               Bntie-ii,  flnul,  of  phyfiiciAU  after  Iftbor,  247 

Ecbimpsiu  i»  twin  pi^j^naucT,  'Mi^                   ^^^^| 

^H               Dvi^urik,  jK'lvit^  ill.  427 

IMitbidogy  of.  540                                          ^^^H 

^^t^^       I>5  ^piHwi  d u  r ill >^  ]irtig aau cy *  J 23 

prodmnml  imtuhI  of.  7)36                             ^^^^^ 

^^^^^              ill  bydraiUDim,  3^1.1 

pm^gnosis  oC  541                                       ^^^^^ 

^^^^B             in  prt.'g»aiicy,  407 

sti^ge  of  c^omjL,  T^{7                                        ^^^^| 

^^^^^                      from  ]R'Art  Ic^ioii^,  5G1 

of  iiivo^iou.  5^ld                                      ^^^^1 

^^r               Pjitoda.  iMU^etl  Ijy  &sL'iU-»,  4^ 

of  touii^  jtiol  c)iini€  convtilsioiia,  53S  ^^^^H 

^^^^                      by  hlndder  ili^ttmyoii,  Am 

iymptonmtubigy  of.  531*                                ^^^^| 

^^^^^L                      hy  brow  jircst^iitalioii,  46^1 

t1ie<iri*:<»  cotK'vriiiuM  v»use  of,  3^7              ^^^^M 

^^^^^^                    by  ralr.'ulus,  venieal,  4(1] 

treiitmiMit  of^  54 1                                          ^^^^| 

^^^^^^^H^           bj  cervix «  atrr^iM  uf,  433 

curativt\  545                                           ^^^^| 

^^^^^^^M                  impact  101}       -lo4 

preventive,  542                                          ^^^^| 

^^^^^^^H 

EetM}«rni,  devobprnt^tit  of.  Td                        ^^^H 

^^^^^^^H            by  encephflloi'i'k^  4Bd 

of  ovum,  76                                                               ^H 

^^^^^^^^^H            by  enU^n^cckv  430 

tifisui'S  d*»velo7*ird  from,  70                                  ^| 

^^^^^^^^^^B            by  Tuvi^  pn\st'nt:tiion,  46S 

Eetopta  t'ordk,  r'nuw  of,  in  di^veloptuent,  3:27           H 

^^^^^^^H            by  fit'tu^,  a U01 II Allies  ofi  46S,  iSB 

Ectopic  gestalicjo,  ^i(}                                                   ■ 

^^^^^^^^^^                   tUDphyAi'iii!!  r»f  litnitl,  4^ 

ftbdominiiJ  enUirgemrnt,  :C7                        ^M 

^^^^^^^H                  cnlftrgcmeiit!^  tir  dilntiitiDtia^ 432 

prejfiia»ciea    without    rupture,           ^M 

^^^^^^^H                           of  betMl  ot  bodv  bv  dis^MOe, 

:i76                                            ■ 

^^^^^^H 

anomalotis  vim l^: lies  of,  360                  ^^^^H 

^^^^^^^^^H                   largi*  sizo  of.  487 

haJ  bit  1 1  ^  uiui)  tin,  :J7ii                             ^^^H 

^^^^^^^^H            by  lieni  la,  i u p tt  i  im  1  or  c ru ml ,  462 

vbungi.'^  In  brr^ti^t.^  377                         ^^^^^ 

^^^^^^^^^H            by  ttydromenhigoci'kt  48B 

in  plHC^niJV.  'Md                                    ^H 

^^^^^^^^^H           by  liydroUitirAtL,  4^*1 

eoocumnit  ^vitii  uterine  gestatioa,          ^H 

^^^^^^^^H            by  kiiltkt  y,  ib»sttiri»«,  462 

3f)l                                                         ^^^M 

^^^^^^H             by  lirnb^,  ]M<il:i|im'  of,  486 

denniii&n  of.  :i4fO                                 ^^^H 

^^^^^^^^^1 

ditt^iosb  of,  :^;i                              ^^^^1 

^^^^^^H                   ilfmhlL% 

ttfCi  r  fomtb  month,  376                        H 

^^^^^^^H           by  pi:  1 V  ic  p  ri'iteii  1  at  ions,  470 

of  ititmporiioiK'ui   ru|iliir«,  ^7t           H 

^^^^^^H          by  phi  nil  birMts  4e:'« 

prii>r  lo  foil  nil  niotiTb,  li7l                     ^M 

^^^^^^^^H            fay  rtM:t  iitii  rir  colon ,  cii^tciiCioii  of,  460 

diffc^TfntiiLl  dmt^iiwii^  ftrotii  iitiortion,           H 

^^^^^^^H            bytikirtl.  iiuiliily  titj^ilicfl,  4h7 

:un                                                    ■ 

^^^^^^^H           by  tmn:^vrT^f  pn^nttJit km,  4^ 

distnHmncca  of  meiiMrtiiition,  371              ^M 

^^^^^^H           by  tript^t.H^ 

enrlv    priiuar%^    nipt  ore,    IreHlmeut          ^^ 

^^^^^^^H            b V  t  u  morK,  iiol  i  d ,  u  f  v  Agi  iiu  or  vn  1  v^ 

of,  3H3                                                     ^^^1 

^^^^^H 

ttioUif:y  of,  3b7{                                       ^^^H 

^^^^^^H           by  n  tern  A,  autevor^ion  of,  455 

cxtra|M'rit£itit:w1  rupture,  374               ^^^^H 

I^^^^^^^H                     fibririiiyoinn,  4iVl 

fAlse  or  spurious  labor  in.  3H}                     ■ 

^^^^^^^^^H                        iiiTiiijil  *su^^  455 

gcnerAl      efiii<!lti.*iionft,      coiiecrtimg        »   ■ 

^^^^^^^H                   ktero-Teribiti,  45t} 

ffiirns  and  d  iA^nf^isis,  'ITS                              M 

^^^^^^^L                 polypms  of,  4.^ 

huMiiatiJcele.  372                                               ^^ 

^^^^^^^^                  prolntife  of,  455 

litrmnloma  in  broad  lij^mcrnl,  374               ^M 

^^^^^^^B                    surcubitittii  of,  4H6 

iDtniperitoiie^l  rupture,  3^i                        ^M 

^^^^^^^1            bj  VUlvik,  ab9Ci*€>i  of,  460 

trejvtiiient  of,  3R'J                              ■ 

^^^^^^^1 

ni  o  ve  men  t »  of  fa' t  us ,  377                              H 

^^^^^^H 

titar  full  tpnu,  trtatnituit  of.  38fi                ^1 

^^^^^^"                     vnrico«itii-«  of.  459 

p«itholog^'  of,  3tj5                                     ^^H 

^^^^V              t^lai^iflt.at  ion  of,  aitiist.^  of,  400 

pelvic  pftin  ill.  371                                ^^^H 

^^^f              ih'i]miUm  at  4U9 

placent&l  «<niDl(%  37B                             ^^^H 

^                    prtn'fiitioH  of.  452 

pn^wnce  of  iiia*»  in  in^lvi^  371                    ^H 

primary    estra'ptritonejil     rupture,           ^M 

^H              T?AR,  dovi'lopmctit  of.  102 

^H                 Jj     cxti'tiutl,  drvobtjmifiit  of,  ](^ 

IjM-umtoum,  374                                   H 

i  n  tni-  pe  r h  on  enl  r o  pi  u  rt  ^  372               H 

^H                        Tri1ddU%  (1 1  %^id opinion t  of,  102 

prior  to  foil  rill  »v  on  tU,  general  con-   ^^^B 

^m               Ecboljca,  mil 

sidomtiftii^  371                                    ^^^H 

^^               EclHm[tsbi,  tu\im»  of,  cjtcitlnfir,  540 

rt'fH'Jited,  391                                           ^^^H 

^^^B                      nf  fiptiil  di^titb  in.  5^11 

at^undnry  rupture,  375                          ^^^H 

^^^^B                     f»f  niiiU'nml  dc-jit]i  in,  54J 

fiejKi!*  in,  trriiiiiient  of,  385                            ^H 

^^^^H                     prc*d  i  sprHi  1  n  £,  o4n 

»nl^p.'rttutienl     ru  lit  ore.    Ireptment           ^M 

^^^^H             eatfttive  Inn  till  tut  of,  5^45 

of,  31KI                                                             ■ 

^^^H             d^llri^tion,  53fi 

KymiitouiHtobigy,  nfttr  the   fourth         ^M 

^^^^H              dingniiKiH  ot  5|0 

itioutb^  *Sii\                                   ^^^^1 

^^^^H                    dilfiTi-ntml,  from  niioplcsy,  541 

prior  lo  fourth  luonib,  371           ^^^H 

^^^^H                               from  r|iilr]ifiy,  54U 

tntunmtit%  392                                       ^^^H 

^^^^^H                            from  liy^t4^na,  540 
^^^^P                            from  m  oil  i  ii  gi  11f,  541 

treatment  of,  382                                           ^M 

after   fourth    rtion|h«  fi^tiis  iti          ^M 

^^^^^              pffc'ct  *»n  fo'tna,  CT" 

ubdomiiml  cuVTty,  3S&  ^^^M 

^H^                     elirnliiiititiii  of  puii^on,  'iTtCI 

)«iibperitone4iK  :tlMt            ^^^H 

^»                     I'^mptyiriff  tbi-  t»K*ri»M  in,  ri46 

firiDnentl   rrniHidenittoiis  38(1  "^^^H 

el  iiibjKy  of*  5:47 

Id  w'ptic  eiis«i9,  VAfrinftl  ilid-          ^M 

frcHiiipncy  of,  f*:)^ 

fiion,  385                                         ^H 

indicjltion  for  umj  of  forwpa  in,  6S0 

uiirupturfHl  tubc«  3tB             ^^^M 
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Ectopic    gestation,   treatment  of,  prior   to 
fourth  month,  after  rupi- 
urc,  extra-peritoneal,  384 
before  rupture,  382 
general  considerations,  382 
intra-peritoneal,  383 
secondary  rupture,  385 
after  rupture,  383 
before  rupture,  382 
twin,  391 

unruptured  tubal  pregnancy,  376 
utero-abdominal  or  traumatic,  392 
vaginal  incision  in,  382 

in  septic  cases,  385 
varieties  of,  360 

with   fcBtus  in  abdominal    cavity, 
treatment  of,  389 
in  unruptured  tube,  treat- 
ment of,  388 
subperitoneal,      treatment 
of,  390 
Egg-albumin  in  milk  foods,  290 
Electricity  in  inducing  abortion,  665 
Embolism  following  induction  of  abortion, 

om 

Embryo,  at  different  periods  of  development, 
114 

circulation  of,  95 

development  at  first  month,  114 

folding  off  of,  82 

head-folds.  82 

lateral  folds,  82 

nourishment  of,  86 

size  of,  at  second  mouth,  115 
at  third  month,  115 

stages  in  development  of,  114 

tail-folds,  82 
Embr>'otome,  723 
Embryotomy,  defined,  723 

indication  for,  511 

in  spasmodic  contraction  of  ntems,  418 

or  CVesarean  section,  735 

prognosis  of,  724,  735 

technique  of,  725 
Embryulcia,  486 

for  tumors  of  vagina  obstructing  labor. 
Am 

in  bicomate  uterus,  453 

in  breech  presentations,  479 

indications  for,  468,  475,  487,  495 

in  flat  pelvis,  43f> 

in  funnel-sha|)ed  pelvis,  430 

in  obliquely  contratrted  pelvis,  438 

in  tumors  of  pelvLs,  446 
Eminence,  ilio-pectineal,  162 
Emotional  influtMices  in  labor,  201 
Emphysema  of  dead  fetus,   cause  of  dys- 
tocia, 487 
EncephaltK'cIe,  627 

cau.s(>  of  dystocia,  488 
Endocarditis  in  foetus,  336 
Endometritis,   chronic,    adherent    placenta 
from  672 
diff\ise  decidual,  303 

"  diphtheritic,"  591 

during  puorperium,  265  ! 

gonorrliGcal,  622  | 

mixed  infection,  599 

puer|H.*ral,  591 

treatment  of,  619  , 

putrid  fonn,  symptoms  of,  608 

septic,  507  ' 

Endometrium,  formation  of,  aftt?r  labor,  253 


Enema,  administration  of,  following  opera- 
tions on  perineum,  659 
saline,  in  eclampsia,  551 
Enterocele,  cause  of  dystocia,  460 
treatment  of,  460 
vaginal,  460 
Entoderm,  development  of,  110 
of  ovum,  78 

tissues  develo|>cd  from,  80 
Epididymis,  development  of,  110 
Epiglottis,  development  of,  107 
Epilepsy  a  contraindication  to  nursing,  274 
diagnosis  from  puerperal  eclampsia,  540 
Episiotomy  in  cedema  of  vulva,  459 

operation  of,  24.3 
Epoophoron.    i^e  Parovarium. 
Ergot  a  cause  of  abortion,  343 
of  uterine  rupture,  509 
after  removal  of  adherent  placenta,  674 
ecbolic  action  of,  663 
in  abortion,  663 
in  accidental  hemorrhage,  526 
in  delayed  labor,  416 
indication  for,  565 
in  placenta  prsevia,  524 
in  post-partum  hemorrhage,  529 
in  uterine  inertia,  416 
use  of,  in  third  stage  of  labor,  245 
Esbach's  test  for  albumin,  211 
Eustachian  tube,  development  of,  102 
Eustachius,  value  of,  95 
Eutocia,  definition  of,  192 
Evisceration,  indication  for,  492 
in  locked  twins,  73;j 
in  transverse  presentations,  486 
Evolution,  spontaneous,  in  transverse  pres- 
entations, 483 
Examination,  abdominal,  in  abnormal  con* 
ditions,  220 
in  labor,  235 
method  of  136 
record  of,  225 
ante-partum,  213 
record  of,  225 
bimanual,  in  ectopic  gestation,  378 
in  pregnancy,  steps  of,  126 
obstetric,  abdominal,  213 
objects  of,  155 
pnq>aration  for,  131 
of  child,  new-born,  272 
pelvic,  during  puerperium,  265 

method  of,  138 
rectal,  during  labor,  618 
vaginal,  222 

during  labor,  237 
during  pregnancy,  153 
in  labor,  2.T> 

frequency  of,  236 
in  uterine  inertia,  414 
pnisence  of  mass  in  ectopic  gesta- 
tion, 371 
record  of,  225 
Exercise  in  pregnancy,  153 
Exhaustion  fn)m  prolonged  labor,  a  cause  of 

I>ost-partum  hemorrhage,  527 
Exomphalos.  4})2 

Exostostni  as  cause  of  pelvic  deformity,  445 
Expelling  powers  in  labor,  157 
Expulsion  of  fu'tus,  mechanism  of,  201 
External  genitals,  clianges  due  to  pregnancy, 

122 
Extraction  in  craniotomy,  728 
in  sympliysiot<miy,  752 
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Extra-uterine  pregnancy.    See  Ectopic  ges- 
tation. 
Extremities,  development  of.  113 

first  appearance  of,  114 
Eye.  development  of,  99 
Eyelids,  development  of,  101 

FACE  presentations,  46.5 
abnormal  conditions  in,  467 
diagnosis  of,  466 

from  breech,  472 
etiology  of,  465 
frequency  of,  46.5 
head  moulding  in,  468 
management  of,  468 
mechanism  of.  abnormal,  467 

normal,  467 
mento-)>osterior,  indication  for  sym- 
physiotomy in,  746 
positions,  relative  frequency,  465 
prognosis  of,  466 
Facial  paralysis,  from  forceps  operation,  681 

in  new-born  child,  630 
Fainting  in  pregnancy,  40(> 
Fallopian  tubes,  anatomy  of,  45 
blood -supply  of,  56 
changes  in  ectopic  gestation,  365 
development  of,  111 
fimbria}  of,  48 

mucosa  in  ectopic  gestation,  363 
mucous  lining  of,  50 
nerves  of,  57 

pathological  conditions  favoring  ec- 
topic gestation,  364 
vessels  of,  56 
Fallopius,  tubes  of,  111 
Faradism  for  tardy  involution,  265 
in  birth  paralyses,  631 
in  post-partum  hemorrhage,  532 
Fascia,  anal,  40 
obturator,  'xVS 
pelvic,  35 

vesical  layer  of,  35 
recto- vesiail,  35 

function  of,  650 
superficial,  of  perineum,  33 
Fat,  comparison   of,   in   human   and  cows' 
milk,  279 
deficiency  of,  in  milk,  290 
human  va.  cows'  milk,  279 
in  milk,  eflect  of  sterilization  on,  286 
method  of  increasing,  in  milk,  282 
Feces  of  the  infant,  2i)2 
Feeding  of  infant,  amount  of,  290 
artificial.  278 
bottle.  278 
cream  mixtures,  284 
forced,  291 
frequency  of,  290 
mixed,  278 
modified  milk,  281 
nursing-bottle,  290 
peptonized  milk,  284 
requirements    of    substitute     food, 

279 
tabic  of  age  interval  and  amount, 
291 
of  fncpiency  and  quantity,  277 
variation  of  food-elements  in  milk, 
2H9 
of  new-born  child,  precautions   in,  647 
prenmture  child,  2J)7 
substitute,  278 


Fertilization  of  ovum,  75 
Sibroid,  submucous,  resembling  pregnancy, 
144 
tumor  of  uterus  resembling  pregnancv, 
147 
Fibroma,  uterine,    secondary    hemorrhage 

from,  534 
Fibromyoma  of  uterus,  a  cause  of  dystocia, 
456 
obstructing  labor,  456 

treatment  of,  457 
with  pregnancy,  diagnosis  of,  457 
Filum  terminale,  98 
Fimbria  ovarica,  49 
Fissures  of  nipples,  568 

treatment  of,  568 
Flexion  of  foetal  head  in  labor,  202 
FoBtal  anomalies,  production  of,  335 

appendages,  anomalies  and  diseases  of, 
303 
development  of,  82 
death,  637 
development,  anomalies  of,   obstructing 

labor,  486 
exhaustion  an  indication  for  use  of  for- 
ceps, 680 
head,  abnormal  occipito-posterior  posi- 
tions of,  463 
approximate  diameters  of,  179 
bones  of,  175 
changes  in  diameters  of,  in   labor, 

180 
circumference  of,  179 
compression  of,  with  forceps.  677 
detached  from  trunk,  deliver^-  of, 

696 
determination   of  position   of.  pre- 
vious to  forceps  operation,  tJ83 
diameters  of,  178 

estimation   of  size  of,  prior  to  ap- 
plication of  forceps.  678 
extension  of,  in  labor,  2(U 
external  rotation  of,  206 
large,  in  eclampsia,  .540 
lateral  inclination  of,  in  labor,  203 
moulding  of,  207 

in  flat  rachitic  pelvis,  434 
in  labor,  179 
obstetric  anatomy  of,  175 
occipito-jwsterior  position  of,  462 
palpation  of,  216 
planes  of,  179 
protuberances  of,  177 
restitution  of,  in  labor,  206 
rotation  of,  experiment  of  Dubois, 
203 
of  Edgar,  203 
size  of,  for  application   of  forceps, 

679 
sutures  of.  175 

unengaged,  a   contraindication    to 
use  of  forceps,  679 
infection,  333 
movements,  133 

parts,  palpation  of,  in  abdominal  exami- 
nation, 132 
pole,  lower,  palpation  of,  214 
upper,  palpation  of,  216 
shock.  138 
Foetus,  abnormalities  of,  318 

anomalies  of,  abnormally  large  single 
parts,  329 
developmental,  abracbius,  321 


INDEX. 


767 


'oetusy  auomalies  of,  developmental,  absence 
of  interual  organs,  321 

or  malformation  of  pelvis 
and  extremities,  321 

or  stunting  of  largo  sections 
of  body,  317 
of  separate  parts,  317 

partial,  of  heart,  323 
acardiacus  amorphus,  317 
aeephalus,  317 
acheilia,  321 
acormuH,  317 
acrania,  317 
acromegalic,  329 
aglossia.  321 
agnathia,  319 
anielus,  321 
amorphus,  317 
amyelie,  321 
anomalous  position  of  parts  or 

organs,  3.'I0 
aprosopus,  320 
apus,  321 
arrested     development,     meta- 

morphosi.s,  323 
arrest  of  development,  325 
atresite,  I^23S 
causes  of  dystocia,  462 
cleavage,  325 

cranial  and  vertebral,  326 

intestinal,  .'^7 

of  chest  and  abdomen,  327 

of  lii)s,  jaw,  and  i>alate,  326 

vesical.  327 
cloaca  formation,  with  abdom- 
inal   and     vesical 
cleavage,  327 
with  closed  bladder,  327 
with    vesical  cleavage, 
:J27 
club-foot,  varieties  of,  328 
congenital  luxations,  328 
craniopagus,  329 
cranioschisis«  326 
cretinismus,  318 
cryptorchisnius,  328 
cyclopia,  31  rt 
dextrocardia,  330 
dicephalus,  329 
diprosopus,  329 
dipygus,  :i2J> 
diverticula,  328 
diverticulum,  Meckel's,  328 
duplication  of  upper  and  lower 

ends  of  bodies,  329 
dwarfs,  323 

dy^topiie  of  separate  organs,  330 
ectopia  cordis,  330 

vesicai  urinarise,  330 
engiustrius,  3.30 
epigastrius,  330 
epignathus,  'XVi 
e  pi  spud  ills,  327 
fistula  coli  (-(Migenita,  326 
ftetus  in  f(rtu.  :j:W) 
from  arnsted  development,  323 
fusion  of  kidnoys,  323 
gastroschisis,  Ifc/? 
genital  organs,  arrested  develop- 
ment of.  ;{2l 
giants.  \V*S) 
hare-lip.  326 
heniicruuia.  317 


FoBtos,    anomalies  of,   developmental,  her- 
maphroditism, 324 
hermaphroditites,  324 
hernia   peritonealis   congenita, 

327 
hydrencephalocelo,  326 
hydrencephalus,  329 
hydrocephalus,  329 
hypertrichiasis,  329 
ischiopagus,  329 
janiceps,  329 

luxations,  congenital,  328 
macrocophalus,  329 
macrodactylia,  329 
macroglossia,  329 
macrosomia,  329 
malformations  of  face,  320 

of  vertebral  column,  cord, 
chest,  320 
microbrachius,  321 
microcephalus,  317, 323 
micromelus,  321 
micropus,  321 
microsomia,  323 
monobrachius,  321 
monopus,  !^21 
monstra  duplicia,  329 

per  defectum,  317 

per  excessum,  :i29 

per  fabricam  alienam,  330 

triplicia,  330 
mylacephalus,  317 
nausomia,  323 
of  heart,  323 

organs,  absence  of,  321-323 
over-large  development,  329 
pathology  of,  317 
perobrachius,  321 
l)eromelus,  321 
peropus,  321 
phocomelus.  .321 
polydactylie,  3.'K) 
polymelia,  .'i.30 
prosopothonicopagus,  329 

l>arasiticus,  320 
pyopagus,  329 
rachifiagus,  330 
rachischisis,  .326 
single  parts,  abnormallv  small, 

323 
situs  transversus,  330 
spina  bifida,  326 
supernumerary  extr«»mities,  330 

formation,  32J> 

organs,  3.30  ^ 

polydactylie,  330 

polymelia,  'XVS 
sympns.  321 
synci  phalus,  329 
syren  formation.  321 
tali])o-nianns,  32f< 
teratu  anacutadidyma,  JJ29 

uiiadidynia,  329 

cutadidynia.  :^29 
thorac<ipagus    (Siamese   twins), 

thoraropns  parasiticus,  330 

uterns  duplex,  325 
unicornis.  .'J25 
appendaui's  of,  d<'V<'lopnient  of,  H2 
at  dirt'erent  |M>nods  of  development,  114 
attitude  of.  1!»1 
calcification  after  spurious  labor.  381 
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FoDtus.  cerebral  hemorrhages  iu,  333 
circulation,  88 

circuuifereiice  of  head  of,  179 
coutlitious  of,  iudicatitig  forceps,  680 
dead,  altsorptioii  from,  487 

a  contraindication  to  use  of  forceps, 
679 

emphysema  of,  487 
death  of,  637 

an  indication  for  induction  of  abor- 
tion, 662 

calcifi<>ation,  maceration,  mummifi- 
cation, putrefaction,  334 

diagnosis  of,  334 

in  placenta  pnevia,  519 
delivery  of  trunk  of,  206 
descent  of,  in  labor,  120,  201 
development  of,  at  first  month,  114 
diagnosis  of  death  of,  334 
diseases  of.  3:^2 

cephallisematonia,  333 

classification  of,  332 

fa^tal  infection,  333 

heredity,  Ii,'J2 

infiammation  of,  333 

prinne  via»,  337 
eff*ect  of  eclani])$iH  upon,  537 
enlargement  of  head  or  body  of,  by  dis- 
ease, 488 
errors  in  development  of,  334 
flexion  of  head  of,  in  labor,  202 
head,  circumference  of,  179 

diameters  «)f.  177 

measurements  of,  177 

mobility  of.  1H() 

moulding  of,  179 
in  labor,  207 

obstetric  anatomy  of,  175 

planes  of,  179 
heart,  auscultation  of,  218 

diagnosis  of  location  of,  218 
heart-sounds  of,  13-1,  136 
hemorrhage  of,  333 
hereditary  disease  of,  332 
in fe<'t ions  diseases  of,  333 
infiammation  of.  'XVi 
in  uterine  inertia,  414 
large  size  <)f,  cause  of  dystocia,  487 
length  of.  in  liust  months  of  pregnancy, 

151 
loc-ation  of  back  and  small  parts  of,  213 
malnutrition  of,  .3,'M 
mal)K)sition     of    head    of,    obstructing 

labor,  4(>2 
manaigement  of  birth  of  trunk,  243 
mature,  length  of,  180 

weight  of,  ISO 
mensuration  of,  in  determining  date  of 

labor.  I.'jO 
method  of  expulsion,  201 
mortality  of.  in  precipitate  labor,  412 
moulding  of.   in   breech    preseutations, 

473 
movements  of,  in  diagnosis,  133 

in  ectopic  gestation,  377 
muinniiticjition  after  spurious  labor,  381 
palpation  of,  in  pregnancy,  144 
papymceus,  oernrnrnce  of.  300 
parts  of,  in  diagnosis,  132 
]»atliology  of.  317 
rotation  of  head  of.  in  labor.  203 
size  of,  at  different  stages.  115 
systemic  organic  lesions,  335 


Foetus,  table  of  length,  151 

treatment  of  anomalies  of,  obstracting 

labor,  492 
trunk,  diameters  of,  180 
viability  of,  340 

weight  as  a  criterion,  340 
weight  of,  487 

at  dificreut  stages,  115 
Folding  off*  of  the  embryo,  82 
Follicles  of  Montgomery,  130 
Fontanel  les,  175 
at  birth,  267 
closure  of,  487 
false,  177 
Food,  nitrogenous,   in  pre-eclamptic  state, 

543 
Foramen  of  Munro,  97 
ovale,  95,  268 

closing  of,  at  birth,  96 
Forceps,  675 

application  of,  684 

in  fiat  pelvis,  435 

to  aft«r-coming  head,  695 

to  breech,  695 
axis- tract  ion,  69(> 

advantages  of,  698 

Breus',  699 

Galabin's,  696 

Hubert's,  696 

indication  for,  465,  695 

in  obliquely  contracted  pelvis,  438 

Jewett's,  698 

Lusk's,  698 

operation  with.  699 

Tarnier's,  697 
blades,  removal  of,  675 
cephalic  application  of,  687 
Cliamberlen,  675 
contraindication  to  use  of,  678 
extraction  with,  for  prolapse  of  cord,  501 

high  operation,  689 

in  median  of)erations,  693 

low  oi>eration,  688 
function  of,  677 
handles  of,  675 
high  application  of,  in  occiput-posterior 

cases,  464 
in  breech  cases,  695 

indications  for,  468, 493,  501,  511, 525,  679 
in  face  presentation,  695 
in  funnel-shaped  pelvis.  430 
in  justo-minor  pelvis,  429 
in  occipito-posterior  positions,  693 
in  jH'lvic  presentations,  478 
in  uterine  inertia,  417 
invention  of,  675 
lock  of,  (>76 
low  application  of,  in  occiput-posterior 

cases,  465 
obstetric,  (r75 

application  of,  684 

Barnes',  677 

blades  of,  676 

Braun's,  677 

cephalic  curve  of,  676 

compression  with,  678 

contraindication  to  use  of,  678 

din'ct  traction  with,  678 

Dubois',  677 

fenestration  of,  676 

function  of,  677 

handles  of,  675 

Hodge's,  ff77 
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Forceps,  obstetric,  indications  for  use  of,  679 
Jewett's,  677 
lever  action  of,  678 
Levret's,  677 
lock  of.  676 
material  of,  676 
Naegele's,  677 
Plot's,  677 
pelvic  curve  of,  676 
prerequisites  to  use  of,  678 
rotative  action  of,  678 
shanks  of,  676 
short,  straight,  676 
Simpson's,  677 
Wallace's  677 
operation,  684 

amount  of  tractile  force  in,  691 

cephalic  application,  687 

dangers  of,  681 

extraction  in,  687 

general  rules  in,  692 

high,  684 

introduction  of  first  blade,  685 

of  second  blade,  686 
line  of  pull  in,  690 
locking,  686 
low.  684 
median,  684 

posture  of  patient  in,  683 
preparation  for,  682 
steps  of,  685 
traction  in,  688 
Palfyn,  675 

paralysis  caused  by  pressure  of,  631 
pelvic  application  of,  685 
PouUet's,  696 

rupture  of  symphysis  pubis  from,  512 
shanks  of,  676 
Smel lie's,  675 
to  after-coming  head,  695 
value  of,  compared  with  symphysiotomy 

and  version,  721 
with  malacosteon  pelvis,  441 
Fore-gut,  development  of,  82 
Fornix  of  vagina,  26 
Fossa,  ischio-rectal,  anatomy  of,  30 

navicularis,  anatomy  of,  20 
Fourchette,  anatomy  of,  20 

rupture  of,  651 
Frssnulum,  anatomy  of,  19 
of  labia  minora,  19 
pudendi.    See  Fourchette. 
Freeman  pasteurizer  for  milk,  287 
Frontal  protuberance,  177 
Fundus  uteri,  anatomy  of,  5S 

location  of,  by  abdominal  examina- 
tion, 132 
Funis,  presentation  of,  498 

reposition  of,  500 
Fnrbringer  method  of  disinfection,  231 


GAIT,  changes  in,  due  to  pregnancy,  124 
Galactocele,  574 

treatment  of,  574 
QalactorrhoBa,  574 
Gall-bladder,  development  of,  107 
Gartner,  duct  of,  111 

modification  of  milk,  286 
Gavage  in  infant  food  in  k,  2J)1 
Gclatin-watcr  in  diluting  milk,  279 
Genital  fold.  110 
groove,  112 

49 


Genital  labium,  112 

organs,  diseases  of,  in  foetus,  338 

tubercle,  112 
Genitalia,  care  of,  in  puerperium,  261 

diseases  of,  in  fcBtus,  338 
Genitals,  cleansing  of,  for  forceps  operation, 
682 

external,  development  of,  112 
during  pregnancy,  122 
Germinal  epithelium,  110 

spot,  74 

vesicle  of  ovum,  74 
Gill  arches.     See  Branchial  arch. 

clefts.     See  Branchial  clefts. 
Glands,  Bartholin's,  anatomy  of,  21 

Duverney's,  21 

mammary,  anatomy  of,  64 

of  Montgomery,  anatomy  of,  64 

Skene's,  anatomy  of,  44 

thymus,  development  of,  104 

vulvo- vaginal,  22 
Glandulfe  vestibuli  minores,  21 
Glaus  clitoridis,  anatomy  of,  24 
Glonoin  in  eclampsia,  551 
Glottis,  development  of,  107 
Gloves,  operating.  232 
Glycosuria  during  pregnancy,  562 
Gonococcus  in  puerperal  infection,  585 
Graafian  follicle,  anatomy  of,  52 
development  of,  72 

H  HEMATOCELE  in  ectopic  gestation,  372 
HsBmatoma  of  broad  ligament,  374 
of  vagina,  513 
of  vulva,  573 
of  vulva  and  vagina,  513 
cause  of  dystocia,  459 
symptoms  and  treatment  of,  514 
Hsematometra,  134 

simulating  pregnancy,  148 
Hemophilia,  post-partum  hemorrhage  caused 
by,  5-27 
prenatal,  333 
Haines'  method  of  computing  urinarv  solids, 

211 
Hammock-bed,  Ayres,  513,  755 
Hand,  prolapse  of,  482 
Hands,  cleansing  of,  230,  682 

disinfection  of,  616 
Hare-lip,  formation  of,  326 
Hart's  law,  467 
Hoad-b«'nd,  primary,  96 
Head,  constriction  of,  by  uterus  in  breech 
presentation,  477 
delivery  of,  in  podalic  version,  719 
extraction   of,  in  breech  cases  (Smellie 

method),  478 
forceps  extraction  of,  in  breech  presen- 
tation. 478 
impaction   of.    in   breech    presentation, 

473.  478 
mal rotation  of,  in  breech  presentation, 

480 
manual   extraction  of,   in  breech  pres- 
entation, 478 
-moulding,  absence  of,  in  ossified  skull, 
487 
in  brow  presentation,  469 
in  contracted  pelvis,  429 
in  face  presentation,  46H 
in  justo-minor  pelvis,  429 
in  occiput-posterior  cases,  463 
occiput  posterior,  cause  of  dystocia,  462 
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Heads,  foetal,  detection  of,  in  mnltiple  preg- 
nancy, 'Jit2 
Heart,  anomuliea  of  development,  323 
auricular  canal  of,  90 
cardiac  disease,  complicating  pregnancy, 
5m 
treatment  of,  564 
changes  in,  during  pregnancy,  123 
development  of,  89 

of  foramen  ovale,  91 
of  septum  inferius,  91 

supcrius,  90 
of  truncus  arteriosus,  91 
disea.ses  of,  in  foetus,  336 
embryonic,  size  of,  at  first  month,  115 
fcKtal,  causes  of  inaudibility  of,  136 
examination  of,  136 
heart-sounds  in  pregnancy,  134 
location  of,  21 H 
sounds  of.  134 
infantile,  congenital  malformations  of, 

G2S 
lesions  of,  in  pregnancy,  r)63 
malformation  of,  in  new-born,  628 
of  new-born  child,  26f< 
palpitation  of,  in  hydrnmnios,  305 
physiological  hypi^rtrophy  of,  563 
-sounds,  feebleness  of,  306 
fwtal,  115 

in  pelvic  preset  n  tat  ion,  471 
in  transverse  prt»sentation,  482 
two,  in  plural  pregnancy.  302 
stimulants,   use  of,    in   cardiac  disease 

complicating  pregnancy.  r»<J."> 
symptoms  of  valvular  diseus4>  of,  564 
valvular  disease  of,  complicating  preg- 
nancy, 56^) 
Heat,  dry,  for  antisei)sis,  228 
moist,  for  antisepsis,  22H 
Hegar's  sign  in  diagnosis.  140 
Helix,  development  of,  103 
HcniicephaluA,  489 
Hemiplegia,  from  force]»s  oi>eration,  681 

in  newborn  infant,  632 
Hemisphen*s,  cerebral,  development  of,  97 
Hemorrhage,  accidental,  516,  524 
appanMit,  52.") 

diagnosis  from  placenta  prajvia, 

518,  525 
diagnosis  of,  525 

525 
etiology  525 
prognosis  of,  525 
treatment  of,  5!25 
varieties  of,  521 
concealed,  525 
as  cause  of  abortion,  345 
at  night  only  in  certain  cases  of  abor- 
tion, 317 
cerebral,  in  newborn  infant.  632 
following  abortion,  350 
fr«»ni  <*ircular  artery,  r»<JO 
from  utfriin'  contractions,  194 
in  abortion,  'M7 
in  ectopic  testation,  36S,  379 
in  f(!»tu<.  3:53 
in  f(Ptal  diM>aso,  336 
in  hydraninios,  30() 
in  pla<u*nta  pnvvia,  516 
c<nitrol  of,  520 
in  thrombosis  of  vulva,  513 
intracranial,  at  birth,  (J.30 

from  forceps  operation,  681 


Hemorrhage  of  placenta  prsevia,  516 
post-partum,  529 
etiology  of,  .527 
frequency  of,  527 
in  placenta  pnevia,  523 
in  twin  births,  493 
preventive  treatment  of,  529 
relation  to  pi'lvic  deformity,  452 
secondary  treatment  of,  533 
symptoms  and  prognosis  of,  528 
treatment  of,  active,  529 

}»rophylaxis,  529 
with  justo-miyor  pelvis,  427 
with  tumors  of  uterus,  457 
renal,  in  foetus,  338 
secondary  post-partum,  533 
source  of.  516 
umbilical,  in  child,  638 
unavoidable,  516 
uterine,  516 

demanding  use  of  forc4»p6,  680 
following  precipitate  labor,  414 
in  false  labor.  40<) 
on  death  of  foetus,  3,V 
varieties  of,  516 
Hemorrhagic  diathesi.s,  post-partum  hemor- 
rhage from,  528 
Hemorrhoids  in  pregnancy,  40() 
Hepatitis,  interstitial,  640 
Heredity  in  diseases  of  foetus,  332 

in  puerjK'ral  insanity,  576 
Hermaphrodites,  false,  324 

true,  :^24 
Hernia,  including  uterus,  caus4'  of  dvstocia, 
455 
inguinal,  crural,  cause  of  dystocia,  462 
navel-cord,  31() 
of  uterus,  455 

gravid,  736 
umbilical,  in  ftetus,  492 
in  newl>orn  child,  638 
Herniee,  external  abdominal,  327 

inguinal  or  crural,  obstructing  labor,  462 
internal  al)dominal,  327 
varieties  in  maldevelopment,  327 
Herpes  in  pregnancy,  40H 
Hind-gut,  development  of,  82 
Hirst,  measurements  of  ]>elvis,  425 

pelvimeter,  224 
History  of  ])atient,  case  records,  224 
Holoblastic  segmentation  of  ovum,  76 
Holt  incubator,  296 
Hot-air  bath,  544 

Hot- water  in  )>ost-partum  hemorrhage,  530 
Hot  pack,  .544 

Humerus,  fracturt^  of,  at  birth,  630 
Hydatids  (cyst«)  of  Morgagui,  50,  110 
Hydnemia  in  eclampsia,  538 
Hydraninios.  .305 

differential  diagnosis  of,  306 
etiology  and  symptoms  of,  305 
frtrquency  of,  305 
in  mnltiple  pregnancy,  301 
in  pi u nil  births,  49:i 
post-partum  hemorrhage  from.  527 
pn»giiosis  and  treatment  of,  307 
Hydn'ncephalocele.  627 
Hydrocephalus,  48S 

cause  of  dystocia,  488 
development  of,  .329 
in  fcctus,  diagnosis  of,  489 
relation  of,  to  labor,  490 
treatment  of,  490 
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Hydromcnin(Ei:ocele,  488 

cause  of  dystocia,  488 
Hydrouephrosis,  foetal,  338,  491 
Hydrorrhacis,  492 
Hydrorrhcea  gravidarum,  304 

diagnosis  from  hydramnios,  306 
Hydrotborax,  cause  of  dystocia,  491 

foBtal,  obstructing  labor,  491 
Hymen,  anatomy  of,  22 

tears  of,  250 

varieties  of,  22,  23 
Hyoscin  hydrobromate  in  puerperal  insan- 
ity, 582 
Hypenemia,  cerebral,  in  eclampsia,  53S 
Hyperemesis  gravidarum,  400 
Hyperlactation,  575 
Hysterectomy  for  inversion  of  uterus,  506 

indication  for,  506 

in  puerperal  infection,  624 
Hysteria,  contniindication  to  nursing,  274 

diagnosis  from  eclampsia,  540 

ICE  in  mastitis,  573 
in  post-partum  hemorrhage,  530 
Ichthyosis,  fcptal,  3:» 
Icterus  neonatorum,  639 
grave  form,  639 
mild  form,  639 
"  true,"  639 
Idiocy  from  forceps  operation,  681 
Immature  labor.    *Sc<»  Abortion. 

treatment  of,  356 
Impregnation  of  ovum,  site  of,  75 
Incubation  for  premature  children,  294 

period  of,  ^)7 
Incubators,  294 

temperature  of,  294,  295 
Inertia  uteri,  413 

indication  for  forceps  in,  680 
in  twin  births,  493 
retention  of  ))lacenta  from,  672 
Infant  mortality  with  prolapsus  funis,  499 
new-born,  cyanosis  of,  628 
over-fee<ling  of,  291 
premature,  care  of,  293 

feeding  of,  297 
stools  of,  292 
weight-chart  of,  292 
weight  of,  at  birth,  292 
Infarcts  of  placenta,  312 
Infection,  auto-,  599 
intra-partum,  610 
maternal,  from  dead  fcetus,  334 
puerperal,  581,  583 

from  gas  bacillus,  report  of  a  case, 
567 
umbilical,  640 
Infectious  diseases  as  cause  of  abortion,  34 2 

during  pregnancy,  155 
Inferior  stmit,  162 
Infundibular  pregnancy,  3iH) 
Infusions,  saline,  after  post-partum  hemor- 
rhage, 5.'i2 
Insanity,  puerperal,  576 
etiolo;;y  of,  57() 
forms  and  symptoms  of.  ,557 
prcMlnnnal  jK-riod  of,  57^ 
prognosis  and  treatment  of,  .580 
Inspection  of  abdomen  in  diagnosis,  131 
Instruments    for  repair  of  vaginal   lacera- 
tions, 6,'»4 
sterilization  of,  228 
Insufflation,  direct,  in  asphyxia,  634 


Intercourse,  sexual,  during  pregnancy,  154 
Interstitial  pregnancy,  360 
Intestinal  fermentation   in  newborn  child, 
646 
I  Intestine,  development  of,  106 
!  Intestines  of  newborn  child,  270 
Intraspinal  cocainization,  241 
Intravenous    ii\jection  of  salt  solution   in 

post-partum  hemorrhage,  532 
Introitus  vaginae,  21 
Inversion  of  uterus,  complete,  501 
frequency,  501 
partial,  501 

prognosis  and  treatment  of,  504 
Involution,  in  abortion,  349 

tardy,  264 
lodoform-gauze  tam}>on  of  uterus,  531 
I  Iris,  development  of,  100 
Iron  in  pre-eclamptic  state,  544 

in  puerperal  insanity,  582 
Ischio-rectal  fossa,  anatomy  of,  30 
Ischium,  spine  of,  as  an  obstetric  landmark, 
103 
tuberosities  of,  163 
Islands  of  Pander,  88 

Isolation  in  treatment  of  puerperal  insanity, 
581 

JACXiUEMIX  sign  in  diagnosis,  139 
Jaundice,  641 
Jewett  sign  in  diagnosis,  140 
Joints,  ]>elvic,  mobility  of,  162 
sacro-coccygeal,  160 
sacro  iliac,  160 
symphysis  pubis,  161 

KARYOKINESIS,  76 
Kidney,  development  of,  109 
Kidneys,  diseases  of,  in  foetus,  338 
in  puerperal  eclampsia,  537 
floating,  cause  of  dystocia,  462 
horse-shoe  formation,  323 
of  newborn  child,  270 
Kiestein,  125 
Knee-chest  iwsition  in  threatened  abortion, 

352 
Knife  of  Farabeuf,  749 
of  Galbiati,  749 

LABIA  majora,  anatomy  of,  18 
develoi)nient  of,  113 
minora,  anatomy  r)f,  19 

changes  produced  in,  20 
development  of,  113 
fnennlum  of,  19 
l>rtpputium  of,  19 
labium,  absct'ss  of,  4<>0 

Labor,     abdominal     examination     in,    first 
stajic,  2.'{r» 
actidrntjil,  complications  of.  indicating 

tV)rc('])s,  HHO 
anivstbt'-siu  in,  239 

anomalies  of,  arising  from  accidents  or 
disease,  49H 
n)ecbani<^m,  409 
of  tbe  passages,  420 
cardiac  disease  an  indication  for  induc- 
tion of,  5(53 
cruises  of  onset  <»f,  19.'J 
cervical  rings  in,  199 
clinical  phenon:ena  of  beginning,  195 
complicated  bv  ]»lacenta  praivia,520 
definition  of,  lih> 


^P                    ^^^^W                    ^^^^^^^^^H 

^1             Labor,  delayt^d,  412 

Labofr  mecUaDiam  of,  In  occipito-poil^^| 

^H                          ciiu^'4  of,  4i:? 

position.  Am                           ^H 

^H                           diagnoBiH  of,  414 

in  tM?lvic  preiicut&tion,  4?2          ^H 

^H                             proguusia  of,  415 

main  factors  tn,  409                       ^H 

^H                             BjmjitoLtiH  iti\  4t3 

with  large  foetus,  4b7                   ^H 

^H                               t  ruu  t  ni  M 1 1  of,  41 5 

method  of  keeping  hietoiy  of,  1227     ^H 

^^B                     diii^tui»tii^  titgiiJ^'of  bcgiTiuhig,  234 

mi^i^ed,  358                                          H 

^H                      (1imi:ulU  sinunmlit^  of  atift  part^  453 

fateofeJiUdin.  359                   ^1 

^H                            pelvic  dvformitk-^  lu,  420 

tn^atment  of,  358                         ^M 

^H                    dilatailoti  of  nt;rvix,  lu^^cbauism  of,  196    , 

normal,  192                                        ^H 

^H                     dumtioti  of,  11>2 

dotinition  of,  102                         ^M 

^H                    L'Htii^t  lii'dlnbettfs  ou,  562 

dnration  of,  im                            ^M 

^^H                             of  cclaiupsitt  on,  537 

imnse's  preiiaratioii  for,  233               ^H 

^H                      expvlliiig    i>o\fijrs,   tibdoiiiiUEiL   inuBcliae, 

occiput-post CfHor  c&Be«i    opeiAltve   ^H 

^m 

cftlur*^  in,  ItU                                ^M 

^H                                  coti  tract  ion  of  nU^rua,  157 

pnin^  of,  2flO 

^H                                                  ^tr«t)Kth,  1.78 

I«*asage«  in,  pariJS  of  pelvis,  160 

^H                                foix'o  of   uterincs   contrurtioim, 

pelvis,  i>ony,  obstetric  anatomy  of^ 

^m                        158 

15D 

^H                                   pelvic  floor  action,  15f) 

brim  of.  ItS 

^H                                   uternic  cUiiMi^i's  in  filiapv  and 

false,  W^                               ^ 

^H                                       iKidtion,  158 

joints  of,  itlO                          ^M 

^H                     fkce  pr^ent&tlous,  405 

siicni-ctioc:i*g«iU  160       ^H 

^H                      £^Be  or  aptirioua,  in  ectopic  geatrntioOj 

saenMiUae,  im                ^M 

^m                          380 

sy^n J  ph  y iti  H  pu  b  id,  1 01     ^H 

^H                     flnaJ  dtities  of  pljysicmn,  ^47 

true,  VU                                  ^M 

^H                      fl  ret  sUge ,  h  hiM  l^  r  u  1 1  r]  n'C  U\  m ,  201 

pathology  of,  m}                                H 

^H                                      emotional  indtienctR,  201 

periDfal  fttn^^e,  niflna|?riQeut  of,  241  ^H 

^^m                                     tuADUgemeDt,  ^M 

phjaiology  of,  ].'h                                 ^H 

^H                              p(ims,  20(1 

positions  during,  ^7                            ^H 

^H                                     prtpariitiou  of  patient  for.  2W 

precipitate,  411 

^M                                         pqUi\  ^1 

cau£»es  of,  411 

^H                                                   MH  r4:'ti{11IS,  '^l 

|Hjfit-partum  homorrhap3  followiuf. 

^M                                   Bbow,  2<X» 

527 

^H                                tliiiiiiiii):  of  cervix,  201 

seqticlit^of,  412                        ^^^^ 

^^m                       followiug   cjpenitious    for    uterinw    di»- 

treat niiint  of,  412                  ^^^^M 

^^M                         pla^emi'iits,  loll 

predict  ion  of  date  of,  150           ^^^^H 

^H                      geiK^ral  nil^w  in  mjinag^iwewt  of,  237 

pri'Uialtire,  XiS                               ^^^^H 

^^B                      li€ii>ijrrhH^'r>  in,  ,>H> 

causes  of,  ti'ie                        ^^^^H 

^V                       li  jk'  d  rrjH  t  u  t  i  < '  1  n  ss  1 3  r e  i  11 .  1 96 

dcfiniiion  of.  340^  mi           ^^H 

iDiiuatnr(?4  treaUui^iit  of,  354J 

in  d  uei  i  on  of,  m  1                         ^H 

in  bictirnatti  nieru5,  45a 

in  oliliiincly  contract«d  p^^| 

ia  coniprcsj^i  d  pelvis,  440 

4,1"^                                      ^H 

i nd m-tr'iu  1 . r.  i  n  n  mT*ni isi,  406 

in  multiple  prcfinancy,  iMf2         ^H 

in  c<  l5im|Hii*^  547 

lUt^thodEi  of  inducinff,  IfTO             ^H 

In  tiyclranndtiN.  3(V5 

0|wr4tion  of  induction  ttf,  tSTO    ^H 

ill  prtiH^dkiiiptic  stilt e,  544 

treutnicnt  of,  35^                      ^.^^B 

.                                         K  muse  s  111  t:  t  li^id ,  520 

prematurity  of,  in  plural  birthi,  4Sil^H 

inHtienctr  (if  contT!ic!ted  pel  Vim  qh^  428 

prcpunition  for,  2ri3                                ^H 

m  kypliutic  peh  Ir,  1-lH 

of  iK'd  for,  234                                ^M 

in  scoliotic  pelviSt  449 

of  patient  for.  23Q                         ^H 

in  twin  liirths,  493 

of  room  for,  2^i3                           ^^M 

irrejfulurity  of  action  of  utcnia  in,  417 

prepunUury  tieatmt'nt  for,  211          ^H 

Mianflu*  iiifTit  nf,  211 

prohublu  date  of,  Mil                            ^^M 

^rst  T^tiii^Q  in,  2'U 

pro^^iiwis.  ill  nurami,  23t»                 ^^H 

in  birth  of  trunk,  243 

prolonged,  cent  ml  piLniJjdla  fnHn,  €^H 

1                                      in  bnav  |m"StntHtiont  470 

record  ot  225                                         ^^M 

in  f!M!i*  i>rrsenttiticjn,  4fEf4 

retraction  of  petvir  flot*r  in.  2O0        ^H 

]  n  ui  u  1 1  i  pi  e  pri^ic i  ( un  cy ,  .302 

second  Mnj*v  *>f,  2ihi                            ^H 

i  n  oci'  i  p  i  t  o-  pruite  r i  or  easi^s,  464 

cllnieul  phenomena  ot  2*-Hj          ^H 

in  pijlvje  pn^eritntion.  iTS 

dclivcr>'of  Inink  in,  t'CNt            ^M 

in  placenta  popvia,  520 

dc.»eeiit  in,  nieelKinisni  of,  ^1    ^H 

m  phi  ml  births.  i\m 

exiimi nation  during,  i!:»7            ^H 

ia  Hc^'ond  sta>ix\  2.T7 

exlc>n:iiou  in,  niriltaniim  of,  204^H 

in  tniiisversti  presotitntion,  484 

extt^nmi  rotation  in,  merbauiii^^l 

mecbaiik^al  elonii'ubi  of,  157 

^y                                          ^H 

mecbiinism  of,  192 

fjt'xhin  in,  nieclmnti^nj  of«  2tB    ^H 

anomsiiits,  40'J 

njaoagcnicnt  of,  'Si7                      ^^ 

i^f  f  X  pi- 1  Ian  t  forces,  411 

nHiuldinif  of  head  in,  207 

in  lirfiw  presentation,  im 

reatitntion  in,  mechanism  of.  2tS$ 

ill  fnctt  pre^entutionf  4tl7 

rotation  in,  mechaiiiiEiu  of,  203 

in  flat  rachitic  pel vm4.T3 

spasm  of  uterus  in,  417               i 

t                                  in  obli^inelj^  coatract4*d  pelvis,  438 

causes  of,  417                 ^^^^M 
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lAbor,  spasm  of  aterus  in,  diagnosis  of,  417 
prognosis  of,  418 
treatment  of,  418 
spurious,  changes  after,  380 
in  ectopic  gestation,  380 
stages  of,  192 

third  stage  of,  clinical  phenomena  of, 
209 
management  of,  244 
uterine  retraction  in,  196 
vaginal  examination  in  first  stage,  235 
walking  about  in  first  stage,  236 
with  contracted  pelvis,  420 

treatment  of,  429 
with  foetal  monstrosity,  497 
with  "  funnel-shaped  "  pelvis,  430 
with  justo-mt^jor  pelvis,  427 
with  justo-minor  pelvis,  428 
with  pelvic  anomalies,  430 
with  spondylolisthetic  pelvis,  444 
Laceration  of  })erincura,  immediate  suture 
of,  to  prevent  infection,  619 
repair  of,  652 
vaginal,  649 

complete,  656 
immediate  repair  of,  649 
walls,  251 
vulvar.  649 

complete,  656 
immediate  repair  of,  649 
superficial  external,  651 
Lact^ktiou,  257 

during  puerperium,  257 
length  of  period  of,  258 
termination  of,  263 
Lactose  in  urine,  125 

during  pregnancy,  562 
Lanugo,  disappearance  of,  116 
Larynx,  development  of,  107 
Laxatives  for  use  in  pregnancy,  154 
Lead-poisoning  a  cause  of  abortion,  342 
Lecithin  in  milk,  2S() 
Ltmion  juice   in   i>ost-partum   hemorrhage, 

5;u 

Levator  ani,  action  of,  649 
Ligament,  auo-coccygeal,  .'^2 

broad,  development  of.  111 

(mesosalpinx),  anatomy  of,  46 

greater  8acro-s(;iatic,  163 

iiifundibulo-pelvicuni,  46 

interosseous,  160 

lesser  sacro-sciatic,  163 

of  bladder,  IY7 

of  Cooper,  6($ 

of  ovaries,  53 

of  pelvis,  160 

of  uterus,  62 

pubic.  161 

round,  of  uterus,  53 
rigidity  of,  134 

sacro-iliac,  KJO 

sacro-sciatic,  greater,  1(J3 
lesser,  163 
relation  to  ^tvU'w  outlet,  163 

suspensoriuni  ovarii,  46 

triangular,  31 

anatomy  of,  .'H" 

uterine,  anatomy  of,  5.3.  02 

utero-sacTal,  :V) 
Ligamentuui  amiatnni   1(>1 
Limbs,  fcetal,  prolupst^  of,  486 
LinesB  albieant<'s,  1.32,  151 
Liquor  amnii,  201 


Liquor  amnii,  composition  and  function  of, 
84 

foUiculi,  72 

secretion  of,  84 
Lithopedion,  381 
Liver,  abnormal  location  of,  331 

circulation  of,  in  embryo,  94 

development  of,  106 

diseases  of,  in  foetus,  338 

during  pregnancy,  123 

of  new-born  child,  270 

tumors  of,  obstructing  labor,  462 
Local  causes  of  abortion,  343 

conditions  to  be   treated  in   puerperal 
insanity,  581 
Location  of  anterior  shoulder,  216 

of  cephalic  prominence,  217 

of  foetal  back  and  small  parts,  213 
heart,  218 
Lochia,  254 

alba,  2.54 

amount  of,  2.54 

bacU'riologieal  examination  of  a  series 
of  cases,  .590 

effect  of  stoppage  of,  577 

in  abortion,  349 

in  puerperal  infection,  607 

rubra,  2.54 

serosa,  2.54 

stoppage  of,  in  puerperal  insanity,  577 
Lohlein,  measurement  of  pelvis,  425 
Lordosis  deforming  pelvis,  449 
Lubricants,  232 
Lungs,  development  of,  107 

diseases  of,  in  fcetus,  337 

of  new-l)orn  child,  268 
Lying-in  chamber,  during  puerperium,  261 

preparation  of,  233 
Lymphangitis,  puerperal,  .594 
Lymphatics,  diseases  of,  in  foetus,  337 

of  mammary  gland,  70 

of  newborn  child,  271 

of  pelvic  floor,  54 

of  pudendum,  20 

MACERATION  of  ftrtus,  334 
Magnesium   sul])hate   to  induce  abor- 
tion, (MM 
M}\ior  operations  as  cause  of  abortion,  343 
Malacia  in  pn'gnancy,  405 
Malarial  fever  simulating  puerperal    infec- 
tion, 612 
Malnutrition  in  fcrtns,  334 
Malpighian  bodies,  development  of,  109 
Malpighii,  bodies  of,  lOJ) 
Malpositions  in  placenta  pnevia,  519 
in  twin  births,  493 
with  prolapsus  funis.  498 
Mai  presentation  in  placenta  pnevia,  519 

with  prolapsus  funis,  49H 
Malrotation  of  bead  in  bn»ech  cases,  480 
Mammary  glands.  a(!008sory  glands  of,  66 
anat(»niy  of,  (M 
changes  of,  in  ])repnanoy,  65 
hygieno  of.  during  pregnancy,  1.53 
lobt's  of.  ()5 
lymphatics  of,  70 
nerves  of.  70 

signs  of  ]>regnanoy  in,  128 
vessels  of,  6>< 
infection,  soun'e  of,  .571 
signs    of   pn^gnaney.      See    Pregnancy, 
diagnosis  of. 
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Mttnaffoinent  of  labor,  234 
Manual  dilatation  in  eclampsia,  552 
in  placenta  praivia,  522 
extraction  in  i>clvic  presentations,  478 
Massjige  in  birth  paralyses,  G32 

nianmiary,  572 
Mastitis.  570 

etiology  of.  570 

forms  of,  572 

in  new-born  child,  038 

treatment  of,  (>38 
prophylactic  treatment  of,  572 
symptoms  of,  571 
treatment  of,  572 
8U])pu ration  in,  573 
Masturbation,  changes  in  breast  from,  l.'tO 
Manricean  method  of  manual  extraction,  478 
Maxilla,  inferior,  development  of,  104 

frsicture  of,  at  birth,  G30 
Maxillary  pn)cess.  104 
Mcl-»ean's  bag  in  placenta  ])rtevia,  522 
Meatus  urinarius,  anatomy  of,  21 
Meconium,  21>2 

in  diagnosis  of  breech  ciLses,  471 
MiMlulia  ol)longata.  development  of,  98 
MeduIIarv  groove,  80 

plat4.\  K) 
Melancholia,  puerp<'nil.  578 
Membrana  granuh»Ka  of  (Graafian  follicle,  53 
Membrane,  itseudo-diphtheritic,  in  puerperal 

vaginitis,  51  »2 
Membranes,  adhesion  of.  208 
caution  in  delivery  of,  <)72 
conditions  of,  for  application  of  forceiw, 

«7!> 
detachment  of.  208 
early  rupture  of.  198 
exam i nation  of,  215 

in  premature  labor,  (wl 
in  face  presentations,  4<)8 
in  multiple  pregnancy.  3(K) 
premature   rupture  of.  a  cause   of  pro- 
lapsus funis.  498 
rupture  of.  201.  2:J8 

during  lalM)r,  2158     • 

in  accidental  hemorrhage,  52f» 

in   partial  detachment  of  placenta, 

520 
in  uterine  inertia,  41<) 
gepanition  of.  in  induction  of  labor,  (»71 
uterine  development  of,  82 
with  twins,  .300 
Meningeal  ap<  ])lexy  in  newborn  child.  6,32 
Meningitis,  diairnrwis  from  eclampsia,  541 
Meningocele.  ♦127 
Menstrual  discharge,  71 
Menstruation,  apparent,  during  ]>regnancv, 
127 
caus«'s  of,  71 

character  of  discharge,  71 
coincident  with  ovulation,  73 
disturbjiiices  of,  in  wtopic  gestation,  371 
dunition  of,  71 
in  pregnancy,  12(> 
normal.  71 
occurrence  of.  71 
physiolotry  of.  "i  1 
return  of,  after  labor.  240 
suppH'ssion  (»f.  diagnostic  value,  126 
Mental  affections  in  pregnancy,  407 

condition,   care  of.  during  puerperium, 
261 
during  pregnancy,  155 


Mental  impressions  a  cause  of  onset  of  labor, 
195 
rest  in  puerperium,  260 
Mercurial  oiutmout  in  congenital  syphilis, 

644 
Mercuric  chloride  as  an  antiseptic,  229 

iodide  as  an  antiseptic,  229 
Mesenchyme,  79 
Mesentery,  development  of,  106 
Mesoderm,  development  of,  78 
of  ovum,  78 

tissues  developed  from,  80 
Mesogastrium,  105 
Mesorectum,  32 
Mesot  helium,  79 
Metritis,  chronic,  146 

pueri»eral,  595 
Metrorrhagia,   a  contraindication  to  nurs- 
ing, 274 
Milk  and  cream  mixtures.  284 

changes  in,  from  sterilization,  287 
condensed,  288 
cows',  dilution  of,  281 
mtKlifying  of.  281 
removal  of  casein  from,  282 
effect  of  excess  of  fat  in,  289 

of  sugar  in,  289 
'•fever,' 610 

no  such  thing,  256 
Giirtner's,  286 
human,  abnormal,  276 

chemical  comiK>sition  of,  258 
composition  of,  274 

at  different  months,  277 
daily  secretions,  276 
n(»rmal.  275 
tiible  of  variation,  276 
variations  in  quantity  and  compo- 
sition, 276 
V8.  cow^s',  279 
hypersecretion  of,  572 
laboratories,  288 
maternal,  274 

presence  of  bacteria  in,  571 
mechanical  mo<lification  of,  286 
microscopical  examination  of,  275 
modified.  281,282 

Kotch,  284 
Pasteurization  of,  287 
pi>ptonization  of,  284 
preparation  of,  Vigier's  method,  284 
secn'tion  of,  in  pregnancy,  130 
stasis,  570 
sterilized,  286 

advantages  of,  287 
Miscarriage  (imnuiture  labor),  340 

definition  of,  340 
Mitral  valve,  lesions  of,  563 
Mole,  blocxl,  :M6 
flesh V.  :M6 
tubal.  :W>9 
vesi<ular,  309 
Monro,  foramen  of.  97 
Mons  pubis.     See  Mons  veneris. 
Mons  veneris,  anatomy  of.  17 
Monsters,  double,  obstructing  labor.  497 
fa»tal.  diagnosis  of.  467 
relation  of,  to  lalM>r,  497 
Monstrosities  in  multiple  pregnancy,  301 

obstructing  labor.  496 
Montgomery,  follicles  of,  130 

glands  of.  65 
Monti  modification  of  milk,  285 
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Morbus  Cffiruleus,  causes  of,  96 
Morgagni,  cysts  of,  50 
Mortality  in  eclampsia,  543 

maternal,  in  concealed  *'  accidental  hem- 
orrhage," 524 
in  placenta  prsevia,  31H 
in     podalic     version     for    placenta 

prsevia,  523 
in  rapture  of  uterus,  511 
Morula  of  ovum,  77 
Mother,  examination  of,  after  labor,  246 

dangers  to,  from  vei*sion,  714 
Moulding  of  festal  head,  207 

excessive,  629 
Mouth,  development  of,  103 
Mnller,  ducts  of,  44 
Mummification  of  foetus,  334 
Murphy  binder,  572 

Muscles,  abdominal,  action  of,  in  labor,  158 
coccygeus,  40 

compressor  urethras,  anatomy  of,  44 
constrictor  vaginte,  anatomy  of,  34 
corrugator  cutis  ani,  30 
erector  clitoridis,  anatomy  of,  .'i4 
Guthrie's,  44 

ii\juries  to,  in  newborn  child,  530 
internal  sphincter  ani,  anatomy  of,  31 
ischio-bulbosus,  34 
ischio-cavernosus,  34 
levator  ani,  anatomy  of,  37 
obturator  internus,  anatomy  of,  35 

relation  to  parturient  canal,  173 
plates,  development  of.  81 
pyriformis,  anatomy  of,  35 

relation  to  parturient  ciinal,  173 
sphincter  ani  externus,  anatomy  of,  32 
internus,  anatomy  of.  31 
vaginflB,  anatomy  of,  21,  34 
transversus  iM>rinei,  anatomy  of,  34 
Muscular  system,  diseases  of,  in  fcetus,  338 
Myomata,  uterine,  with  prolapsus  funis,  498 
Myotomes,  development  of,  81 

NABOTHIAN  follicles,  61 
Naegcle's  rule,  150 
NfiBvi,  :i.37 

Xaphthalin  internally,  indication  for,  582 
Nasal  passages,  development  of,  105 
pits,  105 
proce^ss,  105 
Nausea  and  vomiting,  diagnostic  value  of, 
127 
during  pregnancy.  :«)9 
Navel,  protrusion  of,  131 
Neck-bend  of  embryonic  brain,  96 
Nephritis,  acuti\  an  indiciition  for  induction 

of  abortion,  ()62 
Nerves  of  Fallopian  tubes,  57 
of  mammary  gland,  70 
of  ovaries,  .57 
of  pelvic  floor,  54 
of  pudendum,  54 
of  uterus,  57 
of  vagina,  55 
Nervous  system,  brain,  neck-bend,  96 
primary  heud-berid,  J)6 
Varolian  bend,  1)6 
central,  development  of.  96 
changes  in,  during  pregnancy,  125 
diseases     of,     contraindication     to 

nursing.  274 
disorders  of,  in  pregnancy,  407 
fore-brain,  })6 


Nervous  system,  hind-brain,  96 

mid-brain,  96 
Neural  canal,  80 

of  newborn  child,  267 
organs  of  special  sense,  99 
primary  cerebral  vesicles,  96 
spinal  cord,  98 
Neuralgia  in  pregnancy,  408 
Nipple,  anatomy  of,  65 
erectility  of,  130 

shields,  use  of,  with  sore  nipples,  569 
Nipples,  anomalies  and  diseases  of,  567 
treatment  of,  569 
care  of,  212 

during  pregnancy,  153,  568 
infection  from,  570 
irritation  of,  to  stimulate  uterine  con- 
traction, 663 
sore,  568 

etiology  of,  568 
treatment  of,  568 
curative,  569 
preventive,  568 
Nitrate  of  silver  in  fissured  nipples,  569 

in  ophthalmia,  642 
Nose,  development  of,  105 
Notochord,  81 

Nourishment  during  puerperium,  259 
Nuclein  in  milk,  280 

in  treatment  of  puerperal  infection,  626 
Nucleolus  of  ovum,  74 
Nucleus  of  ovum,  74 

segmentation  of,  76 
Nurse,  antiseptic  precautions  for,  232 
Nursing-bottles,  290 
Nursing,  hygiene  of,  262 
maternal,  273 

contraindications  to,  274 
of  infant,  contmindications  to,  262 

time  of,  273 
of  newborn  child,  273 
painful,  relief  of,  569 
to  stimulate  uterine  contractions,  262 
weaning  child,  263 
wet-,  278 
Nutrition,  maternal,  changes  due  to  preg- 
nancy, 124 
weight  as  a  sign  of,  291 
Nymplne.     i^ee  Labia  minora. 

OATMEAL-water  in  diluting  milk,  281 
Obesity  vh.  pregnancy,  146 
Obstetric  examination,  objects  of,  155 

surgery,  649 
Obstetrician,  armamentarium  of,  227 

duties  of,  during  labor,  211 
Obturator  foninien.  1(53 
Occipital  protuberance,  177 
Occiput,  177 

Occiput-posterior  cases,  abnormal  forms,  463 
diagnosis  of.  462 
mechanism  of  labor,  462 
(Edema  during  pregimncv,  123 

fcEtal,  3.1S 

general,  of  f(rtus  obstructing  labor,  491 

in  hydramnios,  305 

of  vulva,  cause  of  dystocia,  459 

suprapubic,  in  plural  pregnancy,  302 
Gilsophagus,  development  of,  105 
Oidium  ulbic4ins,  fM4 
01fact<»ry  plates,  105 
Oligo-hydramnios,  304 

in  plunil  births,  493 
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Oligo-hydramnios,  relation  of,  to  talipes,  338 
Omentum,  development  of,  106 
Omphalo-mesenteric  vessels,  91 
(huphaloeele,  316 
Oophoritis,  puerperul,  595 
Operating  gown,  662 

suit,  23-2 
Operation  for  immediate  repair  of  internal 
vaginal  lacerations,  653 
of  lacerated  cervix,  660 
Operations,  episiotomy,  243 

for  perineal  oinrations,  653 
Operative  interference  in  delayed  labor,  417 
Ophthalmia  neonatorum,  641 

treatment  of,  6-12 
Opisthotonos  in  eclampsia,  536 
Opium  in  abortion,  ;J51 

in  "accidental  hemorrhage,"  525 
in  delayed  labor,  415 
in  eclampsia,  546 
in  threatened  abortion,  351 
in  uterine  inertia.  415 
Optic  cup,  primary,  99 
secondary,  KK) 
nerves,  develojuuent  of,  97 
vesicles,  develojunent  of.  97 
Oral  plate,  103 

Organic  diseases  as  cause  of  abortion,  342 
Organs,    abdominal,     enlargement    of,    re- 
sembling pregnancy, 147 
of  Rosen miiller.     S^e  Parovarium. 

development  of.  Ill 
of  sfiecial  sense,  development  of,  W 
Osseous  system,    changes   in,  due  to   preg- 
nancy, 124 
diseases  of,  in  frrtus,  3."i8 
Osteophytes,  pnenMiral,  124 
Ostium  vagi  me,  21 
Otocyst.     i^e  Auditory  vesicle,  102 
Outlet,  pelvic,  diameters  of,  lf>H 
landmarks  of,  163 
plane  of,  1(>5 
Ovarian  cystonm,  diagnosis  from   hydram- 
nios*  306 
pregnancy,  .'JTJO 
Ovaries,  anatomy  of,  50 
nerves  of.  Tu 
ve«s<?ls  of.  57 
Ovary,  cortical  zone  of.  Ty'l 

cystoma  m.  pregnancy,  147 
development  of,  110 
tumors  of,  cause  of  dystocia,  461 
tunica  albu^inea  of,  52 
zona  vjuscnlosa  of,  ,52 
Oviducts.     SV<'  F'allo)>ian  tubes. 
Ovula  of  Naboth.  61 
Ovulation,  physiology  of,  72 
Ovum,  changes  in,  in  ectopic  gestation,  365 
development  of,  73 
fertilization  of,  73,  75 
loosening  attachnient  of,  in  labor,  194 
matunition  of,  73,  74 
nourishment  of.  H3 
zona  pi'llucida  of.  74 
radijita  of,  71 
Oxygen  in  eclampsia,  5.')3 

inhalations  in  pre-eclamptic  state,  544 
O/jena  a  source  of  infection  in  puerperium, 
55)7 

PAD,  perineal.  653 
Pain  in  ectopic  gestation,  380 
Pains,  after-,  209,  2'A,  2(>1 


Pains  in  uterine  inertia,  413 
rupture,  509 
labor-,  200 

weakness  of,  412 
Pallor  in  insanity,  579 
Palpation  of  anterior  shoulder,  216 
of  cephalic  prominence,  217 
of  fa>tal  parts  in  abdominal  examina- 
tion, 132 
of  lower  foetal  pole,  214 
of  upiKir  foptal  pole,  216 
Palpitation  during  pregnancy,  123,  405 

from  heart  lesions,  564 
Pampiniform  plexus,  57 
Pancreas,  development  of,  107 
Pander,  islands  of,  88 
Paralysis,  central,  in  newborn  child,  632 
Duchenne's,  diagnosis  of,  631 

in  newborn  child,  631 
Erb's,  631 

facial,  in  newborn  child,  630 
Parametritis,  pueri>eral,  595 
Parietal  protnl>erance,  177 
Par<M')phoron,  anatomy  of,  53 
Parovarium,  111 
anatomy  of,  53 
development  of.  111 
Pars  intermedialis,  2t) 
Parsley,  eclM)lic  action  of,  663 
Passages,  maternal,  obstructions  of,  indicat- 
ing use  of  forceps,  (J80 
Patholog>'  of  ffi'tus,  317 

of  pregnancy,  299 
Patient,     disinfection     of,     prejmratory    to 

lal)or.  613 
Pelvic  deformities,  classification  of,  426 
fascia,  anatomy  of.  35 
floor,  action  of,  in  labor,  159, 
anatomy  of,  32 

blood-  and  nerve-supply  of,  54 
changes  in,  due  to  pregnancy,  122 
fascia*  of,  649 
measureujents  of,  173 
muscles  of,  32-34 
retniction  of,  in  labor,  200 
segments  of,  173 
structure  of.  173 
organs,  care  of,  during  pregnancy,  154 
female,  anatcmjy  of.  17-70 
hygiene  of,  during  pn^gnancy,  154 
peritoneum,  changes  due  to  pregnancy, 

121 
presentation,  a  cause  of  dystocia,  470 
diagnosis  of,  471 
etiology  of,  470 
fnHjuency  of,  470 
general  management  of.  473 
mal rotation  of  head,  480 
management  of   siH.Tial  conditions 
in,     constriction     of 
head  by  uterus,  477 
impaction  of  breech,  475 

of  head,  478 
non-i'ngagement         at 

brim,  474 
upward      displacement 
of  arms,  476 
mechanism  of,  472 

abnormalities  of,  473 
methods  of  delivery,  after  embrylu- 
cia,  479 
forceps  extraction,  478 
manual  extraction,  478 
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Pelvic  deformities,  prognosis  of,  472 
Pelvimeter,  228 

I^adelocque's,  423 
Collyer's,  220 
Hirst's,  224 
Pelvimetry,  422 
external,  223 
iuternal,  222,  424 
in  pelvic  deformities,  422 
prognosis  of,  472 
Pelvis.    See  Labor. 

anchylosis  of  joints  of,  446 

anomalies  of  size,  shape,  or  inclination, 

429 
antero-posturior  diameters  of,  422 
articulations  of,  during  pregnancy,  122 
bony,  development  of,  113 
brim  of,  162 

plane  of,  165 
cavity  of,  true,  163 
changes  due  to  pregnancy,  122 
compressed  (malacosteou),  440 
diagnosis  of,  440 
etiology  of,  440 
influence  of,  on  labor,  441 
pscudo-malacostcon,  441 
treatment  of,  441 
constituent  parts  of,  160 
contracted,  forceps  in,  680 

obliquely  (Naegele  pelvis),  437 
etiology  and  diagnosis  of,  438 
from  imperfect  use  of  one  limb, 

438 
from  lateral  curvature  of  spine, 
439 
transvei-sely  (Robert  pelvis),  439 
from  kyphosis  of  spine,  440 
deep,  4.'W 
deformities  of,  420 

8Miuabilitor-ju3to-m^or,  427 

jnsto-miuor,  427 
causes  of,  in  early  lifo,  422 
classification  of,  426 
diagnosis  of,  422 
distorted  by  anchylosis  of,  446 

by  double  dislocation  backward 

of  femora,  444 
by  fnu'ture  of  pelvis,  446 
by  iiyuries,  disease,  or  tumors, 

444 
by  tumors,  444 
due  to  spinal  curvaturo,  446 
dwarf  form,  427 

flat,  non-rachitic,  etiology  and  diag- 
nosis of,  430 
rachitic,  431 

breech  delivery  in,  434 
diagnosis  of,  433 
etiology  of,  4.'W 
treatnuait  of,  435 
simple,  4.'J0 
frequency  of,  4*21 
from  osteomahwia,  422 
from  rachitis,  4-*i 
from  tuberculosis,  422 
funnel-shH|)(>d,  430 
infantile,  427 

in  ri'lation  to  post-partum  state,  450 
justo-minor,  etiolojry  of.  4'27 

treatment  of  labor  in,  429 
kyphoA(;oIioti(;.  449 
kyphotic,  4 16 

diagnosis  of,  447 


Pelvis,  deformities  of,  lordosis  of,  449 
masculine,  429 
most-frequent  varieties,  421 
Naegele,  4:J1,  437 
obliquely  contracted,  436 

imperfect  development  of 
one  sacral  ala, 
437 
diagnosis  of,  483 
etiology  of,  438 
influence  on   la- 
bor, 438 
treatment  of,  4.'^ 
use  of  one  limb,  438 
lateral  curvature  of  spine 
in,  439 
psendo-malacosteoD,  433 
pseudo-rachitic,  441 
rachitic,  generally  contracted,  433 
infantile,  433 
rostrate,  433 

treatment  of  labor  in,  435 
Robert,  439 
scoliotic,  448 
shallow,  429 
split,  446 
spondylolisthetic,  442 

etiology  and  diagnosis  of,  143 
transversely  contracted    imperfect 
development  of   both  sacral 
ala,  439 
kyphosis,  440 
uniformly  contracted,  427 
enlarged,  427 
diameter  of,  diagonal  cci^ agate,  424 
transverse,  167,  424 
true  coivjugate,  167 
doubly  obliquely  contracted,  439 
dwarf,  427 
dynamic,  169 

measurements,  external,  169 
internal,  169 
examination  of,  in  pregnancy,  168 
external  circumference  of,  170 

diameters  of,  in  deformities,  antero- 
posterior, 422 
in  deformity,  transverse,  424 
measurements  of,  in  deformed  pel- 
ves, 422 
in  deformities,  oblique,  424 
false,  162 
fractures  of,  446 
Hirst's  measurement  of,  425 
inclination  of,  1(>(> 
inferior  strait.     See  Outlet, 
inlet.     See  Brim, 
internal  diameters  of.  167 

meJLsurcnients  of,  KiH,  424 
(lia);onal  conjugate,  424 
isthmus.     See  Brim, 
land  marks  at  brim.  162 

at  outlet.  \i\\\ 
Lohlein's  measurement  of,  425 
male  v»,  female.  171 
measurements  oi",  170 
of  Hirst.  42.', 
of  l/>hlein.  425 
middle  ]>hinc  of,  16.", 
minor    developm(>ntal   peculiarities  of, 

4'29 
nuiseles  of,  173 
obli(|ne  diameters  of,  424 
obstetric  anatomy  of,  159 
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Pelvis,  obstetric  planes  of,  164 
outUt  of,  16*2 

plane  of,  1G5 
parturient  axis  of,  174 
racial  ditierences  in,  17:2 
.shape  of  pelvic  canal,  1(>8 
small,  in  puerj^eral  eclampsia,  540 
Hoft  ])arts  of,  17:? 
static  uiea8uri>mcut8,  brim,  167 
middle  plane,  168 
outlet,  168 
truf,  162 

cavity  of,  163 
margin  of,  162 
Penis,  development  of,  113 
Pennyroyal,  ecl)olic  action  of,  663 
Perchlorido  of  iron  not  to  bi>  used  in  jiost- 

partum  hemorrhage,  531 
Perforation,  indications  for,  723 
Pericanlial  efl^ision,  foetal.  401 
Perineal  bcnly,  anatomy  of,  41 
ledge,  anatomy  of,  34 
sjMice,  anatomy  of.  \Vi 
bouiidurics  <»f,  17 
Perineum,  anatomy  of,  IH 

effect  of  extensive  rupture  of,  577 
immediate  n»pair  of.  6.X 
lacerations  of,  iXM) 

in  precipitate  labor,  412 
prevention  of,  211 
Peritoneum  covering  the  ovary,  52 

pi>lvic,  121 
Peritonitis,  6()1) 

in  ectopic  gestation,  3H0 
puerperal  51M> 
Perivitelline  sitace,  74 
Permanganate  methml  of  disinfection,  231 
Peroxide    of    livdrogen    as    an    antiseptic, 

23() 
Pfliiger,  cords  of.  111 
Phantom  tumor  r«.  pregnancy,  148 
Pharynx,  develo^mient  of,  104 
Phlebitis,  i)ueriHml,  5}« 
Phlegmasia  alba  dolens,  596 

in  puer]H'ral  infection,  610 
Physiology  of  ovulatioi»,  72 

of  pregnancy,  71-156 
Pliysometra,  JC^O 
Pica  of  pregnancy,  405 
Pigmentation  in  pregnancy,  128,  132 
of  abdomen  in  pregnancy,  134 
of  breasts,  12H 

of  nipples  and  abdomen,  257 
Pilocarpine  in  eclampsia,  551 

in  inducing  labor,  663 
Pinard's  rule,  487 
Placenta,  accessory,  311 
adherent,  671 

causes  of.  672 
treatment  of,  673 
after  abortion.  ,'i48 
anomalies  of.  311 
of  position.  311 
of  shaiN*.  311 
of  size,  311 
battledore,  31 1 

ciih'areous  degeneration  of,  314 
causes  of  n-tention  of,  672 
changes  of,  in  tubal  pregnancy.  ,369 
cinunivallata.  311 
complete  sei»aration  of,  in  placenta  pne- 

via.  5-*3 
cotyledons  of,  86 


Placenta,  Credo's  method  of  expulsion  of, 
244 
cysts  of,  314 
detachment  of,  208 

in  placenta  pnevia,  524 
diseases  of,  312 
examination  of,  245 

in  premature  lalxir,  671 
expression  of,  244 
expulsion  of,  in  labor,  208 

in  twin  birth,  :)02 
fatty  degeneration  of,  314 
horseshoe  shape,  517 
infarcts  of,  diagnosis  and  treatment  of, 
313 

effects  of,  on  foetus,  313 

etiology  of,  313 

frequency  and  pathology  of,  312 
in  multiple  pregnancy,  300 
layers  of,  86 
location  of,  220 

from  external  signs,  134 
marginata,  .311 
membranacea.  311 
method  of  expulsion  of,  208,  618 
])artial  se}>aration  of.  in  placenta  pne- 

via,  ,'>23 
position  (if.  311 
prarvia,  516 

as  cause  of  abortion,  344 

diagnosis  of,  518 

etiology  and  symptoms  of,  517 

examination  of,  by  vagina,  518 

frequency  of,  .516 

hemorrhage  from,  etiolt>g>'  of,  .517 

instruments  used  in  nises  of.  521 

post-jwirtum  hemorrhage  from,  528 

ruptun*  of   membranes    in   partial 
detachment  of,  520 

structural  animialies  of,  517 

symptoms  of,  517 

treatment  of,  519 

after  the  fa*tus  is  viable,  519 
before  the  seventh  month,  519 

varieties  of,  516 
primitive  blood-vessels  of,  88 
retained,  671 

causes  of,  672 

secondary  hemorrhage  from,  533 

treatment  of,  672 
shape  of,  311 
size  of,  31 1 
spuria,  311 
stnicture  of.  86 
succenturiata.  310,  311 
syphilis  of.  314 
treatment    of,    in    Cfpsarcan    section, 

in  rupture  of  uterus,  512 

tumors  of,  314 

white  infarct i(ms  of,  312 

with  twins,  300 
Placentas  in  triplet  births,  496 

spurise,  314 

succenturiatw,  300,  311 
Placental  apoplexy,  312 

symptoms  and  treatment  of.  313 

separation,  mechanism  of,  671 
Placentitis,  314 

adherent  placenta  from,  672 
Planes  of  fretal  head.  179 

of  pelvis,  brim,  165 
middle,  165 
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Planes  of  pelvis,  outlet,  1(>5 
Pleura,  developuient  of,  107 
Pleural  sacs,  development  of,  107 
Plexuses,  nerve,  inferior  hypogastric,  57 
ovarian,  57 
venous,  of  ovaries,  57 
of  vagina,  55 
pampiniform,  57 
Plica  transversalis  recti,  31 
Plural  births,  cause  of  dystocia,  493 
Pneumococcus  in  puerperal  infection,  587 
Pneumonia,  fcetal,  3.'i7 
Polar  globule,  75 
Polygalactia,  575 
Polyhydramnios,  305 
Polypi,  decidual,  'M6 

uterine,    secondary    hemorrhage    from, 
534 
Polypus  of  uterus,  cause  of  dystocia.  458 
diagnosis  fnnn  inversion,  504 
placental,  after  al>ortion,  3if) 
Pons  Varolii,  development  of,  97 
Porro-GsBsarean  operation,  743 
advantages  of,  743 
for  carcinoma  of  cervix  with  preg- 
nancy, 15H 
indications  for,  743 
in  malacosteon  pelvis,  441 
t-echnique  of,  743 
section,  indications  for.  743 
technique  of  o})eration,  743 
Position  of  child,  definition  of,  IHl 

determination  of,  from  ftetal  heart- 
sounds,  137 
diagnosis  of,  213 
men  to-anterior,  indication  for  for- 

ct>ps  in,  6v-J0 
occipito-posterior,  indication  for  for- 
ceps in,  (JHO 
relative  frequency  of,  1H2 
varietiiM?  of,  lH-2 
of   presenting  ]»art,    determination   oC, 
181,  1&2 
Posterior  commiAHU  re,  18 
Post-partum  liemorrhagc,  secondary,  causes 

and  treatment  of,  5.'^3 
Posture,  definition  of.  191 
for  prolapse  of  cord,  5()0 
obstetric,  during  labor,  237 
of  f<Btus,  191 

of  patient  in  forceps  operation,  (583 
Pouch,  vesico-uterine,  43 
Prspputium,  anatomy  of,  19 
Prague  grasp  in  {M^lvic  presentation,  47H 
Pre-eclamptic  state,  5^(5 

treatment  of,  513 
Pregnancy,  abdominal,  'MiO 
signs  of,  131 
without  rupture,  370 
affected  with  jnsto-nuyor  pelvis,  427 
changes  in  matornal  organs  caused  bv. 

117 
cornual.  3fW),  39-2 
diagnosis  of,  12fi 

abdominal  si  ens  of,  131 
au!kMiltati<m,  134 

heart,  f<rtjil,  134 

maternal.  134 
murmur,  umbilical,  137 

nt«'rin<",  137 
shcK'k,  frptal.  13S 
insp^Ttion,  contour.  131 
pigmentation,  132 


Pregnancy,  diagnosis  of,  abdominal  signs  of, 
inspection,  striation, 
132 
value  of,  132 
palpation,  92 

ballottement,  l.'iS 
contractions,  133 
fietal  movements,  133 

parts,  132 
siise  of  fundus,  132 
summary  of,  131 
history  of.  126 
mammary  signs  in,  128 

breast  enlargement,  128 
milk  secretion,  130 
pigmentation,  128 
primary  areola,  128 
secondary  areola,  130 
summary  of,  128 
value  of,  130 
veins  of,  128 
nau.sea  and  vomiting,  127 
order  of  examination,  131 
preparation  for  examination,  131 
pelvic  signs,  early  change  in  uterus, 
140 
intermittent    contractions, 

141 
method  of  examination  of, 

138 
purplirih  hue  of  cervix,  139 
of  vagina,  139 
quickening  in,  128 
salivation  in,  128 
signs  by  months  in,  145 
suppression  of  menses  in,  126 
differential,  in  early  months,  146 

in  later  months,  146 
diseas(>s  of,  394 

albuminuria,  398 
causes  of,  398 
diagnosis  of,  399 
tn^atment  of,  399 
toxsemia,  394 

etiology  of,  ,394 
nature  of  poisons  in,  305 
prophylaxis  of.  ,39(> 
symptoms  and  diagnosis  of,  395 
treatment  of,  .'{97 
disorders  of,  anspmia,  406 
dental  caries.  405 
dyspnoea.  407 
herp4's,  408 
mental  affections.  407 
nausea  and  vomiting.  399 
symptcmis  of.  399 
treatment  of,  402 
neunilgia.  408 
palpitation.  405 
pica  or  malacia.  405 
ptyalism,  404,  405 
synco|w,  40({ 
duration  of.  149 
early  abortion  in,  341 
evidiMicc  of  pn'vions.  151 
extra-nterinc.     S^f  K<'topic  gestation, 
general  changes  during,  122 
hygiene  of,  152 
batliiug,  153 
clothing.  15,3 
coitus.  154 
diet,  l."»2 
digestive  organs,  152 
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Pregnancy,  hygiene  of,  drugs,  155 

examination  during,  155 

exercise,  153 

infectious  diseases,  155 

niaiuniary  glands,  153 

nientiil  condition,  155 

pelvic  organs,  154 

rest,  15,3 

urine,  151 
infundibular,  lUH) 
in  patients  not  inenstruatiDg;  127 
interstitial,  3<»() 
management  of,  152 
multiple,  'Jim 

diagnosis  of,  301 

frequency  of,  2i)9 

management  of  labor  in,  302 

mode  of  origin  of,  21>9 

jMithology  of,  301 

IKjst-iuirtuni  hemorrhage  from,  527 

sex  of  twins,  300 
ovarian,  3(i0 
pathology  of,  2H9 
pelvic  signs  of,  i:« 
physiology  of.  71-156 
])hiral,  heart-sounds  in,  137 
post-mortem  evidi'uces  of  recent,  151 
previous,  evidence  of,  151 
recent,  signs  of,  2<r) 
signs  of.  tabnlate<l  by  months,  145 
spurious.  diagnc>sis  of,  148 
tubal,  'MH) 

rupture    of,    diagnosis    from    acci- 
dental hemorrhage.  525 

unrujitund.  37^> 
twin,  diagnosis  from  hydramnios,  306 
value  of  nuimmary  sijjns  in,  130 
Prennitnre  infants,  care  of.  2J>3 

labor,  definition  of.  340 
Preparations  for  labor.  232 
Presentation,  breech,  jirolapsc  of  limbs   in, 

brow.  I(JJ> 
definition  of,  IHI 

determination    of,    from    foetal    heart- 
sounds.  137 
diagnosis  of.  213 
face,  diagnosis  and  prognosis  of,  466 

etiology  of,  4r»5 
head,  i>rola]>se  of  limbs  in,  486 
longitudinal.  \^\ 

pelvic,  abnormalities  in  mechanism  of, 
473 

diagnosis  of.  471 

fr<Mjnen<'y  <»f.  470 

nnmatrenxMit  of  sju'cial  conditions 
in.  471 
relative  fre<|uency  of,  181 
tnms verse,  ISI.  4!-$0 

deea])itation  in.  731 

diagnosis  of.  4h1 

l>odali<'  version  in.  701 

positions  in.  4^1 

prola]»se  of  limbs  in,  486 

s]>ontan<'ous  delivery  in,  482 

varieties  of.  4S0 

version  in,  711 
varieties  of.  1*^1 
vertex,  reeognition  of.  236 
Presentations  in  twin  births.  403 

relative  fn'C|neney  of  different,  181 
Presenting  part,  l^l 
Primifiara,  eclampsia  in,  540 


I*rimitive  streak,  80 
Processus  globulari,  105 
Prochownick,  diet  to  prevent  dystocia,  452 
Prolapse  of  limbs,  486 

Prolapsus  funis,  diagnosis  and  prognosis  of. 
4iK) 
fn*<|uency  and  etiology  of,  498 
indication  for  use  of  forceps  in,  680 
treatment  of,  500 
uteri,  456 
Pronucleus,  female,  of  ovum,  75 

male,  of  ovum,  76 
Protargol  in  ophthalmia,  642 
Protul>erances  of  fcrtal  skull,  177 
Pseudo-hermaphrodites,  female  type,  325 

male  typi*,  324 
Psychical  disorders  from  forceps  operation, 
6S1 
influence  in  jmerperal  insanity  576 
Ptyalism  in  pregnancy.  404 
Pudendum.  anat(»my  of,  17 

vessels  and  nerves  of,  20 
Puerperal  fever,  epidemics  of,  596 
infection.  5^3 

air  a  source  of,  598 
auto-infection  in,  599 
bacteriology  of,  584 
curative  tnatment  of,  619 
diagnosis  of,  610 
etiology  of.  5JHi 
external  nuKles  of.  598 
frecjuency  of.  (Kr> 
mwles  of  exti'rnal.  598 
mortality  from.  GtMi 
organisms  causing.  5h.3 
pathological  anatomy  of,  590 
symptomatcdogy  of,  607 
treatment  of,  615 
insanity,  prognosis  of,  580 
symptoms  of.  577 
treatment  of,  580 
state,  definition  of,  249 
sweats,  257 
ulcer,  591 
vaginitis,  591 
wonnin,  care  of,  259 
Puerpi^rinm,  after-pains  of,  254 
bowels  in,  255 
care  of  g(rnitalia  in,  261 

of  patient  in,  259 
condition  of  outlet  and  vagina,  250 
danger  of  infection  in,  250 
diagnosis  of,  2<)6 
final  examination,  265 
lactation,  257 
pathology  of,  567 
physiology  of,  249 
pulse  in,  25() 
temperature  in,  255 
urine  in,  255 

uterine  involution  in,  251 
visits  of  physicians,  264 
Pulmonary  congestion  in   pregnancy  from 
eaniiac  disease,  5(>4 
organs,  development  of,  107 
Pulse  after  labor,  25<j 
chart,  226 

during  puerperium.  256 
foftal,  during  labor.  201 
in  acute  anaemia,  518 
maternal,  in  labor.  201 
with  ]K>st-partum  hemorrhage,  528 
Purgation  to  induce  abortion,  664 
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Parkim'e,  vesicle  of,  74 
Putretftction,  intestinal  absorption  of  prod- 
ucts of,  as  a  caoso  of  puerperal   in- 
sanity, 577 
of  fostus,  334 
Pyiemia,  596 

symptoms  of,  in  i>uerperal  infection,  609 
Pyosalpinx,  6as 
Pyrosis  in  pregnancy,  394 

QUICKENING,  appearance  of,  115 
diagnostic  valuo  of,  128 
reckoning  dato  of  labor  from,  150 
Quinine,  as  cause  of  abortion,  343 
ecbolic  action  of,  663 
in  abortion,  66:) 
in  delayed  labor,  416 

RECESSUS  labyrinthi,  102 
Rwjord,  obstetric  case-,  224 
Rectal  inje<;tions  uf  salt  solution.  532 
Recto- vaginal  pouch,  32 
Recto- vesical  jmucb,  anatomy  of,  30 
Rectum,  ampulla  of,  31 
anatomy  of,  30,  173 
carcinoma  of.  cause  of  dystocia,  460 

secondary  hemorrhage  from,  5;U 
congenital  malformations  of,  629 
distention  of,  obstructing  labor,  460 
impacted,  a  cause  of  retained  placenta, 

672 
malformation  of,  in  newlKtrn  child,  629 
relation  of,  to  parturient  canal,  173 
structure  of,  30 
Respiration,  artificial,  in  asphyxia  of  new- 
born child,  634 
Byrd's  method,  635 
I^borde's  metlxMl,  636 
Schultze's  method,  6,'i5 
changes  in,  during  pregnancy,  123 
disorders  of,  in  pregnancy,  407 
following  labor,  257 
in  early  infancy,  268 
of  newborn  child,  271 
Respiratory  organs,  maternal,  changes  due 

to  pregnancy.  123 
Rest  during  pregnancy,  153 
Restitution  of  foetal  head,  206 
Retina,  development  of,  100 
Retraction  of  uterus,  245 
Retroflexion  of  uterus  resembling  pregnancv, 

146 
Rheumatism,  chronic,   contraindication   to 

nursing,  274 
Rickets,  effect  of,  on  |>elvis,  432 

pelvic  deformities  associated  with,  422 
Ring  of  Bandl,  1<)7 
Rings,  cervical,  199 
Room,  lying-in,  2f>l 
Rosenmiiller,  organ  of,  111 
Rotation,  complete,  in  transverse  presenta- 
tion,  1H2 
external,  of  foptal  head,  206 
of  head  in  labor,  203 
Rotch,  cream  mixtures,  284 

infant  feeding,  2k»< 
Round  ligament,  uiiatoniy  of.  IH,  .53 
Rowbotham,  diet  to  prevent  dystocia,  452 
Rue,  ecbolic  action  of.  6<i:j 
Rupture  of  uterus,  50() 

SACXHAROMYCES  albicans,  644 
Saocalas,  development  of,  102 


Sacrum,  promontory  of,  162 
Saline  infusion,  in  eclampsia,  551 

in  puerperal  infection,  623 
Salivation,  diagnostic  value  of,  128 
Salpingitis,  puerperal,  595 
Salt  solution,  532 

use  of,  in  eclampsia,  589 
Sapr8Dmia,a  cause  of  puerperal  insanity,  577, 

589 
Savine,  a  cause  of  abortion,  343 
Schmorl's  theory  of  eclampsia,  538,  539 
Schneiderian    membrane,   development   of, 

ia5 
Sea  voyages,  effect  of,  on  menstruation,  127 
Seeretion,  vaginal,  in  labor,  201 
Secundines,   retained,    |K)st-partum    hemor- 
rhage from,  527 
Semicircular  canals,  development  of,  102 
Seminiferous  tubules,  110 
Senses,  sp<K:ial,  of  new-born  child,  268 
Sepsis,  bacillary,  58J) 

following  abortion,  treatment  of,  355 

in  abortion,  350 

treatment  of,  355 

in  ectopic  gestation,  381 

in  newborn  child  from  umbilical  infec- 
tion, (Ml 

puerperal,  treatment  of,  619 
Septa,  urethro-vaginal.  44 
Septic  infection  a  cause  of  puerperal  insan- 
ity, 477 
Septum,  inferior,  in  embryonic  circulation,  91 

recto- vaginal,  29 

superior,  in  embryonic  circulation,  99 

urethro-vaginal,  2J>,  43 

vesi CO- vaginal,  2t) 
Serum,  anti-streptococcus,  in  puerperal  in- 
fection, 624 
Sewer-gas,  infeetion  from,  598 
Sex  of  fiPtus,  determination  of,  by  heart- 
sounds,  131 
Sexual  gland,  110 

organs,  development  of,  44,  110 
Shock,  f(etal.  in  diagnosis,  l.'i8 
Shoulder,  anterior,  location  of,  216 

delivery  of,  in  normal  labor,  206 

presentation  of,  48.3 
Signs  of  pregnancy.      See  Pregnancy,  diag- 
nosis of. 
in  diagnosis.  Hegjir's,  140 
Jacquemin's,  i:{9 
Jewett's.  13J),  140 
Silkworm-gut  suture  in  vaginal  n^pairs,  654 
Sinciput,  177 
Sinus  rhomt)oidal)s.  SO 

terminal  is,  of  placenta,  88 

uro-genital,  111 

venosns,  91,  94 
Situs  trans  versus,  337 
Skelet<m.  development  of,  113 
Skin.  changi>s  in,  due  to  pregnancy,  124 

diseases  of.  in  fo'tus,  339 

following  labor.  257 

of  newborn  child.  271 

pigmentation  of,  during  pn^gnancy,  128 
Skull,  unduly  ossified,  cause  of  dystocia,  487 
Sleep  in  pregnaney.  15.3 
Smegma.  se<Ti'tion  of,  19 
Smellie  gnisp  in  pelvic  presentations,  478 

-Veit  method  of  manual  extny;tion,  478 
Solutions,  antiseptic,  2*ii) 
S4miatopleure.  development  of.  82 
Souffle,  funic,  in  diagnosis,  137 
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Souffle,  placental,  in  ectopic  gestation,  378 

uterine,  in  tliaguoAis,  i:{7 
8|)ecial  M-nses  in  newborn  child,  268 
S|)erniatoz(Min,  fertilization  of  ovum  by,  76 
Sphincter  uiii.  repair  of  rupture  of,  657 
retraction  of  torn  enda  of,  657 
rupture  of,  ^^jUi 
vaginte,  21 
vesictt*.  4.* J 
Spina  bifida,  (>27 

a<voin|>anying  hydrocepbalas,  489 
cause  of  dyHt(K'ia,  48J) 
treatment  of,  62H 
Spinal  C4inal  at  timt  month,  114 
column  of  iK>wlM)rii  child,  267 
cord,  columns  of,  i)H 
development  of,  9H 
filum  terniinale  of,  9ti 
fi«8ure.H  of,  J»H 
injuries  to,  at  birth,  630 
neural  canal  of,  9h 
Splanchnopleure,  development  of,  82 
SpliH'U,  anomalous  jiosition  of,  liiil 
during  pn'gnan<'y.  12^{ 
f(etal,  lesions  of,  IH^ 
S|>ondylolyHis  in  trans  verm*  pre8(>ntation,  486 
Sponciylotomy  in  transversi' presentation, 4ti6 
"Spontaneous  evolution".  4KJ 
nire  variety  of.  483 
rupture  of  uterus.  TAK) 
version,  482 
Sprue.     !<rf  Thrush. 

Staphylococcus  in  ])uer]H*ral  infection,  585 
Steam  sterili/jition.  228 
Stenosis,  anal  and  rectal,  <)29 
Sterilitv,  dialx'tes  a  cause  of,  rj62 
Sterilizer.  Arnold,  221) 
Sterno-cleido-mastoid,  ha>inatoma  of,  at  birth, 

Steth<M4co|M>  in  alMlominal  examination.  137 
Stimulantj<  in  post-|mrtum  hemorrhage,  530 
Stomach,  anomalous  development  of,  331 

development  of.  lOo 

infantile.  ca|mcity  of.  291 

of  newborn  child,  269 
Strait,  inferior,  \&2 

suiH'rior,  l(^2 
StreptoctM'cus  erysi|H'latus,  598 

in  pueriwral  infection,  598 

pyogenes,  in  i»uerp«'ral  inA'Ction,  584 
Striation  of  alMlomen  in  pregnancy.  132 
Strychnine  in  puerfwral  infection.  622 
SubcutantHHis  injeetions  of  salt  solution,  532 
Submammary  bursje.  <J6 
Sugar,  human  rs.  eows'  milk,  279 

in  milk,  cflTeet  of  sterilization  upon,  287 

in  urine  following  labor.  2.'>5 
Sulphoinil  in  puerperal  insanity,  582 
Superfeeumlation.  3()1 
Superro'tiitioii,  .'«H 
Supi'ifhiul  perineal  fascia,  3,3 
.Snp<*rior  strait.  1<".2 
Snpernumeniry  nipples,  .'>f»7 
Snppression   of  menses,  diagnostic  value  of, 

I2<; 
Suprarenal  capsule.  d<>velopment  of.  109 
Suture  of  uterus  In  Cu'sarean  se<*tion,  740 

silk,  usi-  of.  (>.")7 
Sutures,  buried  <ati;ut.  us<'  of,  ()r>7 

of  fieyil  head.  17r> 

coronal.  17.'» 
lanibdoidal.  175 
sagittal,  175 


Sylvius,  aqueduct  of,  97 
Symphysiotomy,  743 

after-treatment  of,  755 

closure  of  wound  in  753 

contraindication  to,  747 

defined,  744 

history  of,  744 

indication  for,  746 

in  connection  with  craniotomy,  734 

in  flat  |)elvis.  4*{7 

in  tumors  of  pelvis,  445 

methods  of  rest  following,  754 

mortality  of,  745 

objections  to,  746 

present  status  of  the  operation,  746 

rationale  of  the  o)H>ration,  747 

tt^chnique  of  the  o|>eration,  747 

value   of«^  com|tared   with   forceps    and 
version,  721 

with  contracted  pelvis,  429 

with  flat  iK'lvis,  436 
Symphysis  jmbis,  1(>2 

rupture  of,  .S12 

causes  and  diagnosis  of,  512 
prognosis  and  treatment  of,  513 
Synclitism,  2(Ki 
Syncope,  518 

in  pregnancy,  406 
Syphilis,  adherent  plai'cnta  from,  672 

congenital,  a  cause  of  icterus,  640 
Colics*  law.  (>43 
treatment  of,  644 

in  fcrtu?,  ;{,37 

of  dt^idua,  as  cause  of  abortion,  344 

of  placeuta,  314 

TABLE,  human  and  cows'  milk  compared. 
281 
Tachycardia,  fo'tal.336 
TaliiR's.  centric,  3:58 

Tampon,   cervical,   in    "  accidental    hemor- 
rhage," 526 
in  placenta  prsevia,  521 
in  abortion,  ',{^<i 
of  uterus,  in  ]>oKt-i>artum  hemorrhage, 

531 
vaginal,  for  induction  of  premature  la- 
bor. «>70 
in  inducing  atM)rtion,  665 
in  accidental  hemorrhage,  526 
in  placenta  prspvia,  520 
to  induce  abortion.  665 
i  Tansy,  ei'holic  action  of,  663 
Tarnier's  Iwg.  ,'>21 
incubator,  29t> 
Taxis  in  repositing  inverted  uterus,  505 
Teeth,  caries  of.  during  pregnancy,  405 
Tempemture  after  labor,  255 

( ausi's  (»f  rises  of,  in  pner)>erium,  610 
chart,  22(i 

during  pueri>erium.  255 
Temporal  fontanelle,  17t> 
Tents  for  dilatati<m  of  cervical  canal,  670 
Testis,  development  of,  110 
time  of  descent  of.  116 
Tetanus  neonatorum,  642 
tn'utment  t»f,  642 
uteri.  417 

diagn(»sis.  417 

prognosis  and  treatment  of,  418 
Thorax  of  newborn  child,  2f»8 
Thromlxisis  following  abortion,  668 
of  vagina  and  vulva,  513 
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Thrombosis  of  vagina  aud  vulva,  etiology 
and  symptoms  of,  514 
treatment  of,  514 
Thrash,  644 

symptoms  aud  treatment  of,  645 
Thyroid  gland  during  pregnancy,  123 
Tongue,  development  of,  1(X> 
Tonsils,  development  of,  104  • 
Torticollis  in  breech  delivery,  472 
Toxtemia,  of  pregnancy,  394 

theory  of,  in  puerperal  eclampsia,  538 
Trachea,  development  of,  107 
Tragus,  development  of,  103 
Transfusion    in    po8t-i)artum    hemorrhage, 

532 
Transverse  presentation,  480 
causes  of,  480 
diagnosis  of,  481 
dorso-anterior  position,  481 
frequency  of,  480 
management  of,  484 
methods  of  si>ontaneous  delivery, 
spontaneous  evolution,  483 
version,  482 
operative  procedures,  484 
positions,  481 
prognosis  of,  482 
varieties  of,  480 
Traumatism  as  cause  of  abortion,  342 
detachment  of  placenta  from,  524 
Trendelenburg  posture  iu  performing  ver- 
sion, 713 
in  reposition  of  cord,  500 
Triangular  ligaments,  anatomy  of,  34,  37 
Triple  monsters,  330 
Triplets,  4JH) 

management  of  labor,  302 
Truncus  arteriosus,  91 
Tubal  pregnancy,  360 

Tube,  Fallopian,  changes  in  ectopic  gesta- 
tion. 365 
conditions  of,  causing  ectopic  ges- 
tation, 364 
hemorrhages  in,   in  ectopic  gesta- 
tion, 368 
low  insertion   of,  a  cause  of  pla- 
centa pnevia,  517 
Tubercular  infection  in  newborn  child,  643 
Tuberclosis,  as  a  cause  of  pelvic  deformity, 
422 
cause  of  abortion,  342 
fcetal,  337 

in  newborn  child,  (>43 
maternal,  contraindication  to  nursing, 
274 
Tubules  of  Wolff.  109 
Tubuli  lactiferi,  iVt 
Tumors  atfecting  prlvis,  441 

fcetal,  obstructing  labor,  492 
of  placenta.  314 

solid,  of  vagina  or  vulva,  cause  of  dys- 
tocia, 460 
ovarian,  obstructing  labor,  461 
Twins,  493 

arrangement  of  monibranos,  :J00 

hejid  and  breech  presenting,  treatment 

of,  495 
in  ectopic  gestation,  391 
interlockinir,  41M 

treatment  of,  491 
]ocke<l,  decollation  in,  733 
manasrenient  of  labor.  .'J02,  493 
pregnancy,  dys])nu'a  from,  124 


Twins,  pregnancy,  with  prolapsus  funis,  498 

relation  of,  to  labor,  493 

sex  of,  300 
Tympaiiites  vs.  pregnancy,  146 
Typhoid  fever  iu  puerperium,  612 

ULCERS,  puerperal,  591 
Umbilical  cord,  development  of,  86 
formation  of,  86 
hernia,  638 
hemorrhage,  (>38 
infection,  640 
vegetations,  638 
Umbilicus,  infection  of,  in  newborn  child, 
640 
vegetations  of,  in  child,  638 
Unguentum  Cr^d6  in  mastitis,  573 
Urachus,  development  of,  109 
Urea,  estimation  of,  during  pregnancy,  154 
excretion  of,  in  pregnancy,  542 
importance  of  testing  for,  211 
test  for,  Hartley's,  212 
Ureters,  course  of,  56 

development  of,  109 
Urethra,  anatomy  of,  43 
development  of,  113 
Urethro-vaginal  septum,  44 
Urinary  solids,  211 

system,  changes  due  to  pregnancy,  125 
in  newborn  child,  2<0 
Urine,  changes  in,  after  labor,  255 
condition  of,  in  eclam|)sia,  538 
during  pregnancy,  154 
examination  of,  211 

before  operation,  738 
during  pregnancy,  211 
in  pregnancy,  542 
in  puerperium,  255 
of  newborn  child,  271 
retention  of,  from  pressure  on  ureters, 

540 
solids  in.  estimation  of,  211 
suppression  of,  in  puerperal  eclampsia, 
MO 
Urogenital  sinus,  formation  of.  111 

system,  development  of.  107 
Ustilago  maid  is,  663 
Uterine  adnexa  during  pregnancy,  121 

contractions    affected    by    hemorrhage, 
524 
causes  of,  193 
effect  of,  on  placenta,  671 
excessive,  treatment  of,  511 
hour-glass,  674 
intermittent,  195 
involuntary,  195 
meth(Kls  of  promoting,  663 
peristaltic  character  of,  195 
stimulation  of.  52f) 
discharge,    examination    of,  in    ectopic 

gestation,  .379 
gestation,  concurrent  with  ectopic,  391 
incision  in  C'jesarean  section,  closure  of, 

740 
membranes,  development  of,  82 
mucosji  during  puer|H».rium,  253 
Uteyo-abdominal  gestation,  3J>2 
ITtero-placental  circulation,  87 
Uten»-vaifinal  canal,  development  of.  Ill 
Uterus,  action  of  segments  of,  in  labor,  197 
anatomy  of,  .57,  172 

anteflexion  of,   resembling   pregnancy, 
143 


^m                          ^^^^^                          ^^^^^^^^^H 

^^m              Utema  as  «  part  of  parturient  canal,  172 
^^M                     atony  of^  307 

I ;t<?ras,  inveriion  of,  varieties  of,  SOI     ^H 

i  11  ve  r 1 1!  rt .  rv  posi  t  ion  of,  504                ^H 

^^^^^              atresia  of  «si?rvi3C,  muse  of  dystocia,  4"j3 

iiivoLuTion  ot  'io2                               ^^1 

^^^^K              blcoruia,  i!uu»i3  of  (lyHtouia,  453 

after  abortion,  34n                       ^^1 

^^^^^H              blood 'Supp]y  of,  55 

it]  ei! topic  geatAllon,  3(M            ^^H 

^^^^^H              bulging  of  body  i>f,  iu  preguiinGy«  ]iO 

irritabli',  in  labor*  417                        ^^M 

^^^^^B              ej^ri^inomiL  of,  mnsc  of  dytittic'iu.  458 

iiitliuju^  of,  'u                                      ^^H 

^^^^^1              chiiugi^s  iu,  cuviwi^  by  prcgoEincy»  B5 

laccfnUiuii  of  lower  segmi^'Ot  of,  ib  ^^M 

^^V                                         cervix,  121 

deliver>%  547                                 ^H 

^^^L           .                              pusitioti,  119 

latero-versioii  of,  451^                         ^H 

^^^^H                                     projiertkH,  120 

ligament^  of,  i^2                                    ^^M 

^^^^^B     1 

1  on  g  i  t:  n  U  i  n  a]  i^  brt^^s  of,  I  9h                  ^^M 

^^^^H 

lower  segment  of,  aili^r  labor,  210    ^H 

^^^^^1                                    t$trticture.  118 

in  traus verse  pre^titationr  tfS  ' 

^^^^^H                     during  mi^Ui^truatJoii,  71 

lympb^spaecs  of,  58 

^^^^^^^^^               ectopia'  ge.-^latiuii,  liGrf 

maSptjsitioiis  nT,  canstis  iif  dystrHia*  4fi5    , 

^^^^^^^H             foUou  i 1 1  ;^  t'vvni idatioti  of  ov um ,  85 

niasiii.nii^,  1  in 

^^^^^^^B 

massiijsf^  iif,  in  p«&i-piirtom  lieniorrliagev 

^^^^^^^H            f roiy                  1 J  ti  g,  5U 

5Ifci 

^^^^^^^ 

iui»&surt*meiit$  of,  at  different  twriodtofJ 

^^^^^^^^^              protM^rliL'H  of.  during  pregnancy,  120 

imgnaoey,  117                                 ^KM 

^^^^^H^                    ir.\iii[iii  liiid  .siKe  in  Loutni€tk»n»  15b 

nieosui^tion  of,  in  deterinitiing  d«^^| 

^^^^H              com prt^ibi lily   of,    lower  augmisnt  of, 

labor,  150                                           ^^ 

^^^H                   140 

metludd  itf  inakinic  enJiure*  from,  613 

^^^^^1            oontmctiou  i>r,  following  f^t^esareai)  set- 

of  i^niovnJ  In  Porro  upemtioQ,  #43  | 

^^^^m 

niitini  iirgaoisoifl  of,  mm                    HH 

^^^^^H                      fUiriiif^  Inbor,  !'>? 

motor  tetitres  of,  157 »  li^H                  ^H 

^^^^H              dute   of  i(]*|it^a.miH-^^   of  i^igns   of    pri^g- 

m uficl e-ee  1  Ib  of,  252                              ^H 

^^^^H                               14a 

tuOBcnlar  at  rue  tare  of,  S&                  ^^M 

^^^^H               densi  ty »  va  rin  1 1  oi  i  s  of,  142 

tigisoe  of,  57                            ^^^H 

^^^^H              de vc  1  Dp  rnen  t  of ,  U 1 

nerve?t  of,  252                              ^^^^M 

^^^^H               deyGtopniinital    niioinfilit's,    a  t'liui^'   of 

uv  w  grow  t  b  ^  of,  45li                    ^^^^1 

^^^^H                  dy^tmMii,  453 

oornml  ineasnrementsof,  57     ^^j^W 

^^^^H              diiatution  of.  in  fu^tui,  till 

pali»itioo  of  fundus  of.  in  diannoid^^H 

^^^^^H               d i H t u  f^tit ion  u f ,  it ftt^r  ;iborli on ,  355 

jjerffiralioii  of,  iu  curettageT  357   ^^^| 

^^^^^H              disptiu3oni<*nt  ftf,  a  cjinE^*  of  nbortion,  34 U 

peri  tun  eal  covering  of,  210                ^^H 

^^^^^H                     dnnnj^  puerjierium,  251,  2J].5 

prisi iimi  of,  4€t                                     ^^M 

^^^^H             disteotitm  of,  a  caug«  of  onset  of  Inbnr, 

duritig  preirnuney,  1 19               ^^1 

^^^H 

prolapse  of.  dy  St  IK."  J  a,  im                   ^H 

^^^^H              duplejt,  325 

fo  1  lo  w  i  1 1 K  by  in  pb  vai  otonj  Y,  744^^^| 

^^^^H              early  «?bnugaa  of,  In  dia^nosiR,  140 

TOtnw  tion  of,  aller  labor.  2Qi^          ^H 

^^^^H             olasticity  of.  In  prvguaney»  Ht? 

in  lulior,  im                                 ^H 

^^^^^B              empbyi^f^tini  of,  487 

ret  rode  X  ion  i»f,  an  iodic^tlon  for  &^^| 

^^^^H              f^xiftniioation  of,  after  t'lf^sarcan  flection, 

tion  of  alKirtirni.  rm                    ^H 

^^^H 

reiroversiton  of,  in  alkirtion,  330       ^^M 

^^^^^H              faUjU.'ii-!4  in  exaniioiition  of,  143 

restunbling  pregniincy,  113        ^^H 

^^^^^H              fibroma  of,  rs,  pn^g nancy,  147 

rigidity  of  oa  atiil  cervix  in  lab«ir,  ^^H 

^^^^^1              lixatiim  of,  h  cau^i-  af  nborlion,  MH 

roond  ligtvmi  ht  of^  ai^atoniy  of.  l»  ^^M 

^^^^^H               furrowij  or  fobl^  of.  M2 

r n  pi  ti  re  nf ,  fi*  Mj                                   ^^H 

^^^^^H             growth!}  ofr  a  cnn»u  of  rupturts  ,51)8 

hefoi-^.^  t^e^'Otid  stagt*  of  labor,  ''^^Sl^^l 

^^^^^1              hiematometi^  of,  fm.  prti^nuueT,  118 

complete.  oOtf                                  ^^H 

^^^^^M             hyivenemia  of,   resembling    prt-guancy^ 

datiger  of,  in  placenta  pru'via,  ^^1 

^^^H 

diageu^b  of,  5011                           ^^H 

^^^^H               iocreafiG  in  size  of,  during  progaancy, 

t-liuloisy  of,  5Ct7                           ^^M 

^^^B 

ex  e  i  t  i  n  g  enns4^  o t  50S         ^^^^M 

^^^^^H              indication  for  removal  of,  743 

frequeney  of,  500                 ^^^^H 

^^^H                                   1 

incomptete*  507                     ^^^^^1 

^^^^H                    eau  j^cs 

!ndieati*)nfi  for  forer|ift  in^  q9^^^| 

^^^^H                     diagnn^^i!^  ^iinl  proKo^i^iA  f^f.  414 

in  Vi yd roc'e phallic  t*f  fietus,  41K]^^| 

^^^^^B                    in  rif^t-partnm  liernorrhage,  5^ 

ill  rupid  delivery.  5U^                  ^^M 

^^^^^H                    j^yniptouis,  413 

in  KfiH»modie  eontniction,  417    ^^M 

^^^^H                     ircattucnt  of,  115 

in  tmn!§ven;e  preMcotntion.  4h:£^^^| 

^^^^H             IDJ Uriels  tn,  In  fori^pti  operation^  081 

putboloKieal  aoatoitiy  of,  T<ni     ^^M 

^^^^H              love  mi  mi  i>f,  IjOt 

pn  ilispo^ing  cant^M^  of,  507          ^^M 

^^^^H                      degrees  of,  503 

pro^Tioe^is  uf.  510                            ^^H 

^^^^^H                     dia^inisia  of.  502 

spontatieou«i^  50<i                           ^^H 

^^^^H                    e  ti  nl  1  iiry  o  f,  ^^2 

svmptoins  of,  41^                         ^^H 

^^^^M                   pTo^tmin  at  304 

trannmtie,  mm                      ^^^M 

^^^^^1                   secondary  Ti  i ^  no  r rb  age  from,  534 

trei^tnti'iit  of,  511                  ^^^^^^ 

^^^^^H                     f^yn^ptomn  of,  5n;{ 

otte m t i ve.  51 1                ^^^^H 

^^^^^1                    t  rea  n  i  n n  1 1  »f .  5f M 

iolum y ,  51 1              ^^^^H 

^^^^^H                             propiiyluxisi,  504 

drainage,  511                ^^^^^| 

^^^^H                            n^poditfon,  505 

propb  y  1  axifii  311           ^^^^H 
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Uterus,  sacculation  of,  cause  of  dystocia,  456 
segments  of,  172,  195 

action  of,  causing  rupture,  509 

in  rupture,  506 
shape  of,  117 

in  transverse  presentation,  481 
situation  of,  after  labor,  210 
size  of,  117 

in  pregnancy,  142 
softening  of  cervix  in  pregnancy,  143 
sound  nieasureiucnts   of,   during  puer- 

periuni,  252 
spasm  and  irregularity  of,  in  labor,  417 
spasmodic  contraction  of,  417 
strength  of  contractions  of,  159 
structure  of,  118 
subinvolution  of,  after  abortion,  350 

resembling  pregnancy,  143 
table  of  comiNirative  measurements   of 

multi parous  and  parous,  251 
tardy  involution  of,  264 
unicornis,  cause  of  dystocia,  453 
vessels  of,  55 

and  nerves  of,  changes  during  labor, 
253 
with  fibromyoma,  cause  of  dystocia,  456 
Utriculus,  102 

VAGINA,  after-treatment  in  operation  for 
deep  tears  of,  659 

anatomy  of,  26 

blood-  and  nerve-supply  of,  55 

bulbs  of,  anatomy  of,  25 

changes  in,  due  to  pregnancy,  122 

cysts  of,  obstructing  labor,  460 

deep  tear  of,  method  of  operating,  657 

development  of.  111 

duplex,  325 

during  pnerperium,  251 

fornices  of,  27 

hematoma  of,  cause  of  d3rstocia,  459 
treatment  of,  514 

injuries  to,  in  forceps  operation,  681 

lacerations  of  walls  of,  251 

length  of,  27 

lymphatics  of,  55 

micro-organisms  of,  601 

purplish  hue  of,  in  pregnancy,  139 

shortening     of,     resembliug     prolapsus 
uteri,  30 

stenosis  of,  cause  of  dystocia,  459 

structure  of  walls  of,  27 

swellings  of,  oI)structing  labor.  459 

tumors  of.  obstructing  labor.  460 

vessels  and  nerves  of,  55 
Vaginal  examination  in  labor,  236 
in  phiC(>nta  pnevia,  518 
in  pnerperium,  617 
in  rupture  of  uterus,  510 
in  transverse  presentation,  482 
secretions,  micro-organisms  in,  601 

lacerations,  combined  external  and  in- 
ternal, ii'rZ 
complete  tear,  656 
intrnml.     immediate      repair     of, 

mi'Miod  of  oi)erHting,  653 
repair  of,  after-treatment,  655 
superficial  external,  repair  of,  651 

outlet,  injury  to,  in  labor.  650 

superficial  external  tear  of,  651 

secretion,  CAH 

microscopical  examination  of,  601 

signs  in  multiple  pregnancy,  302 

50 


Vaginitis,  puerperal,  591 
Vagino-fization,  influence  of,  on  version,  721 
Valve,  Eustachian,  95 
Valves  of  Houston,  31 
Varices  in  pregnancy,  406 
Varolian  bend  of  embryonic  brain,  96 
Variolius.    See  Pons  Varolii. 
Vasculitis,  foetal,  336 
Vas  deferens,  development  of,  110 
Vein,  azygds,  development  of,  94 
iliac,  development  of,  94 
portal,  development  of,  94 
pulmonary,  development  of,  95 
Veins,  azygos,  94 
cardinal,  93 
development  of,  93 
ductus  venosus,  95 
effect  of,  in  pregnancy,  128 
hemiazygos,  94 
hepatic,  94 
iliacs,  internal,  94 
jugular,  93 
of  Fallopian  tubes,  56 
of  mammary  gland,  69 
of  ovaries,  57 
of  pelvic  floor,  54 
of  uterus,  56 
of  vagina,  55 
omphalo-mesenteric,  91 
portal,  94 
pulmonary,  95 
sinus  venosus,  95 
umbilical,  93 
vena  cava,  inferior,  95 

superior,  95 
vitelline,  91,  93 
Venesection  in  pregnancy,  123 
Ventricle,  fourth,  development  of,  98 
Ventro-fixation,  influence  of,  npon  venion, 

721 
Veratrum  viride  in  eclampsia,  546 
Vermiform  appendix,  106 
Version,  701 

artificial,  in  transverse   preeentationa, 

484 
bipolar,  704 

Braxton  Hicks'  method,  484 
indications  for,  704 
method  in  placenta  prsevia,  623 
of  performance,  704 
cephalic,  700 

indications  for,  701 
complications  of,  720 
dangers  of,  702 
external,  702 

contraindications  to,  703 
fiivorable  conditions  for  performance  of, 

702 
for  accidental  hemorrhage,  526 
for  placenta  prsRvia,  522 
for  prolapse  of  cord,  501 
for  transverse  presentations,  484 
in  rupture  of  uterus.  511 
indication  for.  468.  490,  511 
influence  of  posture  in  facilitating,  721 
internal,  70*> 

advantages  of,  707 
contraindications  to.  707 
dangers  of.  707 
indications  for,  706 
method  of  operating,  707 
podalic.  contraindications  to,  701 
in  placenta  previa,  522 
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Version,  podalie,  extraction  in,  716 

indications  for,  701 

relative  value  of,  721 

uterine  rupture  from,  508 
ventrofixation,  and  vagi  no-fixation  on, 
721 
Vertcbne,  injuries  to,  at  birth,  690 
Vertex,  of  head.  177 
Vesicle  of  Purkinjo,  74 
Vcsico-uterine  pouch,  anatomy  of,  43 
Vesicular  mole,  :i09 
Vessels  of  pudendum,  20 
Vestibule,  anatomy  of,  21 
Viburnum  in  threatened  abortion,  351 
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treatment  of,  514  j 
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460 
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hA.  ROCHE  (E,).  TEILOW  FEVER,  lo  two  8m  Tol«m«  of  14S8  mgm. 
Cloth,  |i7. 

LEA  (HENEY  CJ.  VBAPTERS  FROM  TffE  RELIGIOUS  mSTORT  OF 
8PA/y;  CENSOHSHiP  OF  THE  PRESS:  MYSTICS  AND  ILLUMINATI; 
THE  ENDEMONIADAS:  EL  SANTO  NINO  DE  LA  GUARDIA;  BBJ- 
AND  A  DE  BARDAXL    In  om  12mo.  volume  of  b22  pa««».     OoUu  12,50. 

A  HISTOMT  OF  AURICULAR  CONFESSION  AND  INDULGENCm 


IN  THE  LATIN  CMURCM.     In  throe  ocUto  Tolmu*  of  about  600  prngm  msk. 
Per  vol  utile,  cloth,  f3. 

THE  MORiSCOS  OF  SPA  IN t  THEIR  CONVERSION  AND  EXPULSION 


I 


In  one  rojftl  12mo,  roliime  of  about  425  pages.     Extm  cloth,  |2.2&,  rk-L 


STUDIES  IN  CHURCH  HISTORY,     New    edition.      12l»o ,   605  psgfs. 


doth,  12,50, 


SUPERSTITION  AND  FORCE:  ESSA  YS  ON  THE  WAGER  OF  LA  W^ 

THE    WAGER   OF  BATTLE,   THE   ORDEAL  AND   TORTURE      Pourti 

«dltiati,  thoroughly  tensed.     In  one  royal  I2mo.  volume  of  620  pa^es.     Cloth*  $2.75. 

LEA'S  3EEIES  OF  MEDICAL  EPITOMES.  Co? «riiig  the  entire  field  of  medicine 
and  snrg^rj  in  twentj  convenient  volumes  of  about  250  pig<ei  etach,  amply  illustrated 
and  written  by  |iro*oitietit  teach«rv  and  special  Uta,  Compendious,  authority  tire  and 
modern.  Following  each  chapter  is  a  series  of  queatioos  wbtch  will  be  found  i>oaTenient 
in  quiixing.  The  Series  Is  constituted  as  followa : 
Uale*a  Anatomy^  GueiJthef  b  Physiology.  McG  Ian  nan's  Chemistry  and  Phyeics. 
^i{i#a  Materia  Medica  and  Therapeutics.  Dayton's  Pi«ciiee  of  Mediicioe.  Hoi  Us:*  a 
Physical  Dla^oata.  Ameitr^  Clinical  rHaj^^jeis  and  Urinalysia,  Nagle*s  Nervous  and 
Meatal  Dlacaaes.  Wathen'i  Histology.  StenKouse's  Patholofty*  Arehmard^s  Bacten- 
ology.  Ha^ev  and  Johnaon's  Burj|,^ry.  AMinf,  GrifTen  and  Fer;guson*«  Eye,  Ear,  Noee 
and  Throat.  Bcbmidt**  Geniio-Urinji'ry  and  VenereaJ  Dbeases.  Schalek^e  DennatoloKy. 
Pederaen'i  Gyn»ct>logy»  Manton**  Olitetrioa.  Tuley's  Pediatrics  Dwight's  Juriaprtt- 
dence.     I>wiKbl*B  Toxicolr>>^y. 

LEAS  SEEIES  OF  POCKET  TEXT-BOOKS,    See  page  12. 

LE  FEVRE  <EOBEET).    A  TEXT-BOOK  OF  PHYSICAL  DIAGNOSiSi    Itmcw, 

450  [>ftgaH  74  en^ravingSf  12  plates.     Clothe  |2.2^'»,  ntL 

LONO  (ELI).  DENTAL  MATERIA  MEDICA  AND  THERAPEUTICS. 
12mo.,  321  pagesp  ii  engravlnp,  13  plates.     Cloth,  $3.00,  neL 

LOOMIS  (ALFRED  L-)  AND  THOMPSON  iW.  OILMAN),  Editora.    A  STB' 

TEM  OF  PRA  OTWA  L  MEDICINE.  In  iontribution^.  by  \'»irioiL-^  American  Authort. 
In  four  very  handsome  ocCa¥ii  volumes  of  about  9(H>  piwes  each,  luUy  iHu0tratt?d  in  black 
and  cotoniv^  Per  ?oltune,  cloth,  $6;  leaih^,  |6;  hul  Momoeo, '|7,  jFbr  aoitf  h^mtb- 
acripJicm  only.     Full  prosjtectus  free  on   applicai^ion. 

LYMAN  ( HENEY  M. ).  THE  PRA  CTICE  OF  MEDICINE.  In  one  wy  hand- 
aome  octavo  volume  of  925  page»  with  ITO  engravings     Cloth,  |4.T5;  leather,  $5.75. 

MACKENZIE  (JOHN  NOLAND).     THE  DISEASES  OF  THE  NOSE  AND 

THROAT    Octavo,  iif  abc-fut  600  pag»,  richly  illusOnat^     Fteparing, 

MAISCH  [JOHN  M;k  A  MANUAL  OF  ORGANIC  MATERIA  MEDICA, 
Hevenih  edition,  thoroughly  revised  by  H.  C,  C^  MAtaOH,  Ph.G.i  Ph*D*  In  one  12mo. 
of  512  page»,  with  2S5  t>ngravlngB*     Cloth,  |154  n^. 

MALSBARY  (GEO.  K).  A  POCKET  TEXT-BOOK  OF  THEORY  AND 
PRACTICE  (fP  MEDICINE.  I2mo.  405  pagea,  with 4$  iUtwtratiotia.  Cloth,  |L 75, 
n€i  ;  Hexible  red  leather,  $2.25,  neL     Lea's  Senet  ^  i%dbl  Te^Bw^h^.     Page  12. 

mifaMphta,  706,  JOB  atid  7fa  Sa/t^&m  St— /few  fork,  tft  Fifth  ire^tfi. 


I 


LEA    BROTHERS    4    CO:  S    PUBLICMT 10  RS.  11 


MANTON  (W.  P.).  AN  EPITOME  OF  OBSTETRICS,  12mo.,  265  pa^es,  82 
illustrations.     Cloth,  $1.00,  neL     Lec^s  Series  of  Medical  Epitomes,     See  page  10. 

MANUALS.  See  Studentt^  Quiz  Series,  page  14;  Studentt^  Manuals,  page  15;  Clinical 
Manuals,  page  13;  Medical  Epitomes^  page  10 ;  Pocket  Text-Books,  page  12. 

MARSH  (HOWARD).  DISEASES  OF  THE  JOINTS,  In  one  12mo.  yolume  of 
468  pages,  with  64  engravings  and  a  colored  plate.  Cloth,  $2.  See  Series  of  Clinical 
Manuals,  page  13. 

MARTIN  (EDWARD.)  SURGICAL  DIAGNOSIS,  One  12mo.  Jvolume  of  400 
pages,  richly  illustrated.     Preparing, 

MARTIN  (WALTON)  AND  ROCKWELL  (W.  H.,  JR.).  A  POCKET  TEXT- 
BOOK OF   CHEMISTRY  AND  PHYSICS.     12mo.  366  pages,  with  137  illua- 
trations.     Cloth,  $1.50,  net;  flexible  leather,  $2.00,   net     Lea's  Series  of  Pocket  Ted- 
.     Books,     Page  12. 

McGL ANNAN  (A.).  AN  EPITOME  OF  CHEMISTRY  AND  PHYSICS. 
12mo,  250  pages,  illustrated.  Cloth,  $1.00,  net  Lea' a  Series  of  Medical  Epitornes.  See 
page  10. 

MEDIOAL  NEWS  POCKET  FORMULARY.    See  page  1.    $1.50,  net. 

MITCHELL  (JOHN  K.).  REMOTE  CONSEQUENCES  OF  INJURIES  OF 
NERVES  AND  THEIR  TREATMENT,  12mo.,  239  pages,  12  illustrations.  Cloth, 
$1.75. 

MITCHELL  (S.  WEIR).  CLINICAL  LESSONS  ON  NERVOUS  DISEASES. 
12mo.,  299  pages,  with  17  engrayings  and  2  colored  plates.     Cloth,  $2.50. 

MORRIS  (MALCOLM).  DISEASES  OF  THE  SKIN  Second  edition.  12mo., 
601  pages,  with  10  chromo-lithographic  plates  and  26  engravings.     Cloth,  $3.25,  net 

MORROW  (PRINCE  A.).  THE  RELATIONS  OF  VENEREAL  DISEASES 
WITH  MARRIAGE,    Octavo,  about  450  pages,  with  many  illustrations.     Preparing, 

MULLER  (J.).  PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY.  In  one 
large  8vo.  volume  of  623  pages,  with  538  engravings.     Cloth,  $4.50. 

MUSSER  (JOHN  H.).  A  TREATISE  ON  MEDICAL  DIAGNOSIS,  for  Students 
and  Physicians.  Fourth  edition.  Octavo,  1104  pages,  with  250  engravings  and  49  full- 
page  colored  plates.     Cloth,  $6.00;  leather,  $7.00;  half  morocco,  $7.50,  net, 

NATIONAL  DISPENSATORY.    See  StilU,  Maisch  A  Cagpari,  page  14. 

NATIONAL    FORMULART.      See  NaHonal  Dispensatory,  page  14. 

NATIONAL  MEDICAL  DICTIONARY.    See  BiUings,  page  3. 

NETTLESHIP  (E.).  DISEASES  OF  THE  EYE,  Sixth  American  from  sixth 
English  edition.  Thoroughly  revised.  12mo.,  562  pages,  with  192  engravings,  5  colored 
plates,  test-tjpes,  formulse  and  color-blindness  test     Cloth,  $2.25,  net, 

NICHOLS  (JOHN  B.)  AND  VALE  (F.  P.).  A  POCKET  TEXT-BOOK  OF 
HISTOLOGY  AND  PATHOLOGY.  12mo.  of  459  pages,  with  213  illustrations. 
Cloth,  $1.75,  net;  flexible  leather,  $2.25,  neL    Lea's  Series  of  Pocket  Text-Books.    Page  12. 

NORRIS  (WM.  F.)  AND  OLIVER  (CHAS.  A.).  TEXT-BOOK  OF  OPHTHAL- 
MOLOGY. In  one  octavo  volume  of  641  pages,  with  357  engravings  and  5  colored 
plates.     Cloth,  $5 ;  leather,  $6. 

OWEN  (EDMUND).  SURGICAL  DISEASES  OF  CHILDREN,  In  one  12mo. 
volume  of  525  pages,  with  85  engravings  and  4  colored  plates.  Cloth,  $2.  See  Series  of 
Clinical  Manuals,  page  13. 

PARK  (WILLIAM  H.).    BACTERIOLOG  Y  IN  MEDICINE  AND  SURGERY. 

12mo.,  688  pages,  87  engravings  in  black  and  colors,  2  colored  plates.     Cloth,  $3.00,  net 

PARK  (ROSWELL),  Editor.  A  TREATISE  ON  SURGERY,  by  American  Authors. 
For  Students  and  Practitioners  of  Surgery  and  Medicine.  Third  edition.  In  one 
large  octavo  volume  of  1408  pages,  yr.th  692  engravings  and  64  pUtes.  Cloth,  $7.00; 
leather,  $8.00,  net     PubliHhed  also  in  2  volumes  at  $3.75,  net,  per  volume,  cloth. 
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FA£VIN  (THEOPHIIiUS).    THE  SCJENVM  AND  ART  OF  OBSTETBICS. 

Ttlrd  edttion.     lo  one  handsome  octavo  volume  of  677  ptg^  with  267  cmgrmvitip  uid 
2  colored  plates.     Cloth,  14.25;  leather,  $5.25. 

PEPPER  S  SYSTEM  OF  MEDIC  WE.    See  page  2* 

PEPPEB  (A,  JJ*    SUEGICAL  PATHOLOGY.    In  oue  !2too  volume  of  511  pifuv 
with  81  etigravings.    Ciothj  $2.    See  Student^  Seriu  ^  Manwu/^  [iafe  15. 

PIOK  (T.  PIOKEBING),    FRACTUMES  AND  DISLOCATIONS.     In  o 

volume  of  530  ptkg&s,  with  93  engravings.    Cloth,  #2.    See  Series  of  VHmcal  JfoAcmd^ fkl 

PLAYTAIE   (W*  S»).    THi?  SCIENCE  AND  PEACTWE  OF  MIDWIFERY. 

Seventh  Aioerican  frotn  the  Kiath  Euf  lit^h  edition.     Octavo,  700  page^i  with  207  engnv* 
ings  fuid  7  full  page  plates. ,^Clothj  ^-76;  leather,  |4,7o,  ?w*. 

POLITZER  fADAM).    A   TEXTBOOK  OF  THE  DISEASES  OF  THE  EAMi 

AND  ADJACENT  GROANS.    Third  American  from  the  Fourth  Genn*D  edttMO.| 
In  one  octavo  volume  of  896  pages,  with  346  engraviogs.     Cloth,  17*50,  n**.    JuM  . 

fOCKET  FORMUIiAEY *     Fifth  edition,     8ee  page  1. 

POCKET  TEST-^OOK  SERIES  covera  the  entire  domain  of  medicine  m 

volumes  of  350  to  ry^b  page^  each^  written  by  teachers  in  leading  AzDerimn  medioil  eoU 
le^ea.  Issued  under  the  editorial  siiperviaion'of  Been  B.  Gallaudet,  M.D.  .  of  the  Collei* 
of  PhyracianB  and  Surgeons,  New  \  ork-  Thoroughly  modem  and  authoiitative,  couci** 
and  oleaff  amply  illustrated  with  engravings  and  plates,  handaomely  printed  and 
bcnand*  The  series  is  coujttituted  m  follows :  Anatomy ;  Physiology  ;  CheniiMjj  and 
PhyBica ;  Uigtolo^v  and  Pathology ;  Materia  Mediea,  Therapeutics,  Medicinl  Ph&nnacj^ 
Preecription  Writing  and  Medical  Latin  ;  Practice ;  Dtagnoms ;  Nervous  and  MentaJ  EKfi- 
eaflea  j  Surgery ;  Venereal  DiaeBftes ;  Skin  DiHeasee ;  Eye,  £ar^  Noee  and  Throat  j 
Obatotrioa ;  Gynecology  ■  Diseases  of  Children  ;  Bacteriology ;  Numtig ;  Maanfai 
SpeeiaJ  circular  free  on  application.  " 

POTTS  fOHAS.  8.),  A  POCKET  TEXT-BOOK  OF  NERVOUS  AND 
MENTAL  DISEASES.  12mo.  of  453  paffes,  with  88  tllastrations.  Cloth,  ILTSy  ««<  j 
flexible  leather^  12.25,  n^i.     Lea's  SeriM  of  Pocket  Te^rt-Boofe,  page  12, 

A    TEXTBOOK  ON   MEDICINE  AND  SURQICAL  ELECTEICITT, 

Octavo,  about  350  pages,  amply  illustrated.     Shorifp 

POSEY  (W,  0.)  AWD  WRIGHT  (JONATHAN).  A  TREATISE  ON  THE 
EYE,  NOSE,  THRO.iT  AND  EAR.  Octavo,  1251  pages,  richly  illuetmted  wttk 
650  engraving  and  35  plates  in  black  and  colore.  Cloth,  |7,00-  leather,  Jfy.iK),  nat 
Just  J7eady.  PuhUslied  alio  in  two  volumes.  VoL  X.,  Posev  on  the  Eye.  Cloth,  f4.00l| 
ntt.     Vol.  IL,  Wright  on  the  Noie,  Throat  and  Ear.     Cloth,  13.*^,  mt 

PROGRESSIVE  MEDICINE.     See  |vnge  1.     Per  annum,  110.00, 

PUEDY    (OHARLES  WJ,     BRIQHT'S   DISEASE  AND   ALLIED  AFFEO^ 

TIONS  OF  THE  KIDNEY.     In  one  octavo  volume  of  288  pagee^  with  18 
ingH.     Cloth,  |2. 

PYE-SMITH  (PBIUP  H,),    DISEASES  OF  THE  SKIN    In  one  ISmci,  vo 

of  407  pageu,  with  28  illmitratloni,  18  of  which  are  colored.     Cloth,  12. 

QjnZ  SERIES.    See  Stui^mi^  Quk  Smei,  page  14 

RALPE   (CHARLES  H.).     CLINICAL    CHEMISTRY.     In  one  12mo.  vokiroe 

314  pageH^  with  16  engravings.     Cloth,  |L50.     See  StudmU^  Seriat  of  MrnmaU^ptig^  14, 

REMSEN   fIRA).     THE  PRINCIPLES  OF  THEORETICAL    CHEMISTET^ 

FUWi  edition  thortjiighlv  revised.     In  one  12mo.  volume  of  326  pagei.     Cloth,  12. 

REYNOLDS  (EDWARD)  AND  NEWELL  (F.  Si     MANUAL  OF  PRACTH 

CAL  OBSTETRICS.  Otavo,  631  pagee^  263  angraviugii  and  3  plates.  Cloth,  $3w7S^i 
neL     Ju9t  lUiufy. 
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BIOHABDSON  (MAURICE  H.).  ^  PRACTICAL  TREATISE  ON  ABDOMI- 
NAL SURGERY,  Octavo,  aboat  800  pages,  profufielj  illustrated  with  engravings 
and  colored  plates.    Preparing. 

BIOHABDSON  (BENJAMIN  WABD).  PREVENTIVE  MEDICINE.  In  one 
octavo  volume  of  729  pages.    Cloth,  $4. 

BOBEBTS  (JOHN  B.).  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SUROERi.  iSecond  edition.  In  one  octavo  volume  of  838  pages,  with  474  engravings 
and  8  plates.     Cloth,  $4.25,  net;  leather,  $5.25,  neL 

BOOKWELL  (W.  H.,  Jr.).  A  POCKET  TEXT-BOOK  OF  ANATOMY.  12mo., 
600  page?,  illustrated.  Cloth,  $2.25;  flexible  leather,  $2.75,  neL  Lea*  8  Series  of  Pocket 
Text-Books.     Page  12. 

BOSS  (JAMES).  THE  DISEASES  OF  THE  NERVOUS  SYSTEM.  Octavo, 
726  pages,  with  184  engravings.     Cloth,  $4.50;  leather,  $5.50. 

SOHATEB  (EDWABD  A.).  THE  ESSENTIALS  OF  HISTOLOGY,  DESCRIP- 
TIVE AND  PRACTICAL.  Sixih  edition.  Octavo,  426  pages,  with  463  illustra- 
tions.    Clothe  $3,  net, 

COURSE   OF  PRACTICAL   HISTOLOGY.    Second  edition.    In   one 


12mo.  volume  of  307  pages,  with  59  engp^vings.     Cloth,  $2.25. 

SOHALEK  (ALFBED).  AN  EPITOME  OF  DERMATOLOGY.  12mo.,  226 
pages,  34  illustrations.    Cloth,  $1.00,  net.    Lea^s  Series  of  Medical  Epitomes.   See  page  10. 

SOHLEIP  (WM.).  A  POCKET  TEXT-BOOK  OF  MATERIA  MEDIC  A, 
THERAPEUTICS,  PRESCRIPTION  WRITING,  MEDICAL  LATIN  AND 
MEDICAL  PHARMACY.  Second  edition.  12mo.,  380  pages.  Cloth,  $1.75; 
flexible  leather,  $2.25,  neL     Let^s  Series  of  Pocket  Text-Books.     Page  12. 

SOHMAUS  (HANS.)  AND  EWING  (JAMES).  PATHOLOGY  AND  PATH 
OLOGWAL  ANATOMY,  Sixth  edition.  Octavo,  602  pages,  with  351  illustrations, 
including  34  colored  inset  plates.     Cloth,  $4.00,  neL     Just  Ready. 

SCHMIDT  (LOUIS  E.).  AN  EPITOME  OF  GENITO-URINARY  AND  VENE- 
REAL DISEASES.  12mo,  249  pages,  21  illustrations.  Cloth,  $1.00,  neL  Lea's 
Series  of  Medical  Epitomes.     See  page  10. 

80HBEIBEB  (JOSEPH).  A  MANUAL  OF  TREATMENT  BY  MASSAGE 
AND  METHODICAL  MUSCLE  EXERCISE.  Translated  by  Walter  Miwdel- 
SON,  M.D.,  of  New  York.     Octavo,  274  pages,  with  117  engravings. 

800TT  (B.  J.  E.).    See  State  Board  Examinations,  page  14. 

8ENN  (NIOHOLAS).  SURGICAL  BACTERIOLOGY.  Second  edition.  In  one 
octavo  volume  of  268  pages,  with  13  plates,  10  of  which  are  colored,  and  9  engravings, 
aoth,  $2. 

8EBIE8  OF  OLINIOAL  MANUALS.  A  Series  of  Authoritative  Monographs  ot» 
Important  Clinical  Subjects,  in  12mo.  volumes  of  about  550  pages,  well  illustrated.  The 
following  volumes  are  now  ready:  Cabter  and  Frost's  O^tnalmic  Surgery,  $2.25; 
Marsh  on  Diseases  of  the  Joints,  $2 ;  Owen  on  Surgical  Diseases  of  Children,  $2  ; 
Pick  on  Fractures  and  Dislocations,  $2. 
For  separate  notices,  see  under  various  authors'  names. 

SEBIES  OF  POOKET  TEXT-BOOKS.    See  page  12. 

8EBIES  OF  STATE  BOABD  EXAMINATIONS.    See  page  14. 

SEBIES  OF  STUDENTS'  MANUALS.    See  page  15. 

SIMON  (OHABLES  E.).  CLINICAL  DIAGNOSIS,  BY  MICROSCOPICAL 
AND  CHEMICAL  METHODS.  Fourth  revised  edition.  Octavo,  608  pages,  with 
139  engravings  and  19  full-page  plates  in  colors.    Cloth,  $3.75,  neL 

PHYSIOLOGICAL  CHEMISTRY.    In    one   octavo  volume   of  453    pages. 


Cloth,  $3.25,  net. 
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8IM01I  {WO*  MANUAL  OF  CHEMISTR  F-  A  Guide  to  U«aiir«  ^d  Labonttiif  I 
Work.  A  Textrbook  vpecljillf  Adapted  for  Studeuts;  of  Medicine  aod  Pharoaacj.  8eT«ith| 
edit]  on-  In  one  Svo.  tola  me  of'61S  pog^  with  1>4  engniTing!?  and  S  i>!mt«s  bJio^"*" 
coloii  of  €4  biBlii  aod  t  ipeclri  pi  ale.     CloUt,  |3,00,  ii«L 

SLADE  (P.  D* ) .    DIFHTSER  lA  ;  ITS  NA  TUBE  A  ND  TEE  A  TMENT.    Secwwl 

edition.     In  one  fovj*.l  12ino.  volume,  158  pa^es.     Cloth,  |1,25. 

SMITH   (J.  LEWIS),     J'S^^  DISEASES  OF  INFANUT  AND  CMILDBOOP. 

Ejgblli  edition,  ihoroughly  revised  and  retrritt^n  and  greatly  etilarg«d,  Sva.,  9SS  ptgOi 
with  273  ilhifit  rati  Otis  and  4  fulUpage  ptatea.     Cloth,  |4.50  ■'  le&ther,  |^.5a 

SMITH  {STEPHEN).     OPERATIVE  SUMOERV.     Second  and  ihorouffaJr  reTised 
«ilitlon.     In  oTie  cjctaro  voL  of  8&2  pages,  with  1005  engravings.     Cloth,  $4 ;  leather,  $5. 

SOIiLT    (8.    EBWINi,     A    HANDBOOK   OF  MEDICAL    CLIMATOLOGY 
IktMVo,  462  pogc»,  with  eogmvings  atid  11  full -page  platen.    Cloth,  $4-00. 

STAEE  iU,  ALLEN).      I  TREATISE  ON  ORGANIC  NERVOUS  DISEASES, 

Octnvo,  ttbgut  700  pagea,  wilh  300  fogravlngB  and  27  colored  pktes,     PrrpaWnj. 

STATE  BOARD  EXAMINATION  SERIES.    Clarified  and  Edited  bj  R  J,  E. 

ScuTT,  A.M.,  M.D.  A  series  of  handy,  well  arranged^  12mo,  volumee  of  about  TOO 
pagea  each,  bound  m  dexible  cloth  and  printed  on  paper  suitable  for  either  i*en  or  {*eiidlt 
every  other  page  being  left  blank  for  inentomnda.  The  le-specti^e  volumesi  corifr  ibr 
subjecti  of  Anatomy;  Physiology  imd  Hyifiene;  Cheinistry;  SEfg^ry  j  ObsteUioii  Fatb- 
ologj  and  Diagnotie ;  Practice,  Materia  Medica  and  Therapeutics.     Sht^ijf, 

STILLE   (ALERED).     CHOLERA:    ITS  ORIGIN,  HrSTORV,  C A  US  ATM 
SYMPTOMS,  LESIOaVS,  PREVENTION  AND  TREATMENT      In  on«  IT 

volume  of  163  ptkf^^  with  a  churt  showing  routes  of  previoufi  epidemics.     Clothe  fl»S 

Foujth  and  rtviB^  editioii.  , 


THEEAPEUTICS  AND  MATERIA  MEDICA. 

In  two  octavo  volumes,  containing  H)3Ci  pages.     Clothe  $10. 

STILLE   I  ALFRED),  MAISOH    rJOHN   MJ    AND  GASFAEI   iCHAS. 

THE  NATIONAL  Di^FENSATORY:  ConUdningtbe  Natural  History,  Ct 
Pbarmacv,  Actions  and  Usea  of  Medicinea,  tneluding  those  recognised  in  the  l«t«Bt  Fluy^-  ^ 
tnacu|M»Las  of  the  United  Btat«B^  Great  Britliui  aod  German j,  with  numeromi  T^fefvaom 
to  the  French  Codex.  Fifth  edition^  revised  &od  enlarged  in  aooordiAce  with  and  emhrmo 
ing  the  new  U  S.  Phat'mawpfrf\  Seventh  I>ecennial  Revision.  With  Supplement  contMo^ 
Ing  the  new  aditionof  the  Nfttimai  Forvutlary.  Imperial  oatavo,  2026  pages,  with  S2fl  «* 
gravinp     Cloth,  $7.25;  leather,  $B.    With  Thumb  Index.    Clolh,  $7.75;  lesitho^,  $>i.50. 

BTIMSON  (LEWIS  A,).    A  MANUAL  OF  OPERATIVE  SURGERY.     Founh 
ediiiuu.     In  one  royal  12mo,  volume  ofoBl  pages,  with  2f)3  engravings,    Clotli,  $S^OD^  wl 

A  TREA TISE  ON  ERA CTURES  AND  DTSLOCA TIONS.     Third  «f itioa. 


In  one  hand>sOtne  octavo   volume  of  ^42  pages,  with  336  eiigrnvings  and  32  fnl1*| 
pl&te^.     Cloth,  ^  ftrt  .•  leather,  |G,  ivei;  half  morocco*  ^0*50,  njtt, 

STUDENTS'  QUIZ  SERIES.  A  Series  of  Manuab  in  question  and  answer  fotiivj 
Students  and  tractiti  oners,  covering  die  ee^^entiaU  of  medical  HCienf>e,  Thirteen  volcj 
pOi^k^t  nixev  convenient,  authoritative,  well  illuiitrated,  handM)mely  bound  in  ct^ 
and  iasucd  at  a  low  price.  I,  Anatomy  (double  number  1;  2.  Ph^ii^iology  ;  11.  ChemirtTV 
and  FhyHics;  4.  Hiistologr,  Pathobgi-  and  Bacteriologv ;  5.  Jlae^ri*  Me^liea  and  Thefm- 
peutics ;  0*  Practice  of  Aledicine;  7.  Surgery  (double  numbtir) ;  S.  Uenit*j*Urinftry  «jnd 
f  Venereal  Dtseaseft;  9.  Wseascs  of  the  B&ni  10.  Diaea^es  of  the  Eye,  Ea/j  Throat  aJsd 
Nose;  IL  ObHtetrics ;  12,  Gynecologr;  13.  I>isea*es  of  Children,  Prii-e^  $1  eitoh,  ext^rpt 
Noh,  1  ^ml  7,  Amtkmty  nnd  Swqery,  which  Iteing double  numbei^  mfe  prteed  at  f  l*7d  tmch. 
Full  specimen  drcular  on  appticaiton  to  publi»heiii» 


Phf*atf^*phis.  700,  708  aitd  7tO  Saff§em  5/.— V^nr  Tork,  fff  Fim  Mw^nm, 
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STUDENTS'  SEBIES  OF  MANUALS.  A  Series  of  Manuals  by  Eminent  Teachen 
or  Examiners.  The  volumes  are  pocket-flize  12mo8.  of  from  300-640  pages,  profusely 
illustrated,  and  bound  in  red  limp  cloth.  The  following  volumes  may  now  be  an- 
nounced: Herman's  First  Lines  in  Midwifery,  $1.25;  Bruce's  Materia  Medica  and 
Therapeutics  (sixth  edition),  $1.50,  net;  Klein's  Elements  of  Histology  (5th  edition), 
$2.00,  net;  Pepper's  Surgical  Pathology,  $2;  Treves'  Surgical  Applied  Anatomy, 
$2.00;   Ralfe's  Clinical  Chemistry,  $1.50. 

For  separate  notices,  see  under  various  authors'  names. 

STURGES  (OOTAVIUS).  AN  INTRODUCTION  TO  THE  STUDY  OF  CLIN- 
ICAL  MEDICINE.     In  one  12mo.  volume.    Cloth,  $1.25. 

SUTER  (W.  NORWOOD).    A  MANUAL  OF  REFRACTION  AND  MOTILITY. 

12mo.,  382  pages,  101  engravings,  4  colored  plates.     Cloth,  $2.00,  net.     Just  Ready. 

SUTTON  (JOHN  BLAND).  SURGICAL  DISEASES  OF  THE  OVARIES 
AND  FALLOPIAN  TUBES.  Including  Abdominal  Pregnancy.  In  one  12mo.  vol- 
ume of  513  pages,  with  119  engravings  and  5  colored  plates.    Cloth,  $3. 

SZYMONOWIOZ  (L.)  AND  MacOALLUM  (J.  BRUCE).  A  TEXTBOOK  OF 
HISTOLOGY  OF  THE  HUMAN  BODY:  including  Microscopical  Technique. 
Octavo,  437  pages,  with  277  original  engravings  and  57  inset  plates  in  black  and  colors, 
containing  81  figures.     Cloth,  $4.75,  net.     Just  Ready. 

TAIT  (LAWSON\  DISEASES  OF  WOMEN  AND  ABDOMINAL  SURGERY. 
Vol.  1.  contains  554  pages,  62  engravings,  and  3  plates.     Cloth,  $3. 

TAYLOR  (ALFRED  S.).  MEDICAL  JURISPRUDENCE.  From  the  twelfth 
Enelish  edition,  revised  by  Clark  Bell,  Esq.,  of  the  N.  Y.  Bar.  Octavo,  831  pages, 
with  54  engravings  and  8  full-page  plates.     Cloth,  $4.50;  leather,  $5.50. 

TAYLOR  (ROBERT  W.).  GENITO-URINARY  AND  VENEREAL  DIS- 
EASES AND  SYPHILIS.  Second  edition.  Octavo,  720  pages,  with  135  engravings 
and  27  colored  plates.    Cloth,  $5.00  ;  leather,  $6.00  ;  half  morocco,  $6.50,  neL 


A  PRACTICAL  TREATISE  ON  SEXUAL  DISORDERS  I^  THE  MALE 

AND  FEMALE.      Second  edition.     Octavo,  434  pages,  with  91   engravings  and  13 
plates.     Cloth,  $3.00,  neL 

A    CLINICAL   ATLAS   OF    VENEREAL   AND    SKIN    DISEASES. 


Including  Diagnosis,  Pro^osis  and  Treatment.  In  eight  large  folio  parts,  measuring 
14  X  18  inches,  and  comprising  213  beautiful  figures  on  58  full-page  chroma-lithosraphio 
nlates,  85  fine  engravings,  and  425  pages  of  text.  Bound  in  one  volume,  half  Turkey 
Morocco,  $28.     Specimen  plates  by  mail.  * 

TAYLOR  (SEYMOUR).  INDEX  OF  MEDICINE.  A  Manual  for  the  use  of  Senior 
Students  and  others.    In  one  large  12mo.  volume  of  802  pages.     Cloth,  $3.75. 

THOMAS  (T.  GAILLARD)  AND  MUNDE  (PAUL  P.).  A  PRACTICAL 
TREATISE  ON  THE  DISEASES  OF  WOMEN.  Sixth  edition,  thoroughly 
revised.     Octavo  824,  pages,  with  347  engravings.     Cloth,  $5 ;  leather,  $6. 

THOMPSON  (W.  OILMAN).  A  TEXT-BOOK  OF  PRACTICAL  MEDICINE 
For  Students  and  Practitioners.  Second  edition.  Octavo,  1014  pases,  with  59  illustra- 
tions.    Cloth,  $5.00,  leather,  $6.00,  half  morocco,  $6.50,  Tw;t.    Just  Ready. 

THOMPSON  (SIR  HENRY).  THE  PATHOLOGY  AND  TREATMENT  OF 
STRICTURE  OF  THE  URETHRA  AND  URINARY  FISTULA.  From  the 
third  English  edition.    Octavo,  359  pages,  with  47  engravings  and  3  plates.    Cloth,  $3.50. 

TIRARD  (NESTOR).  MEDICAL  TREATMENT  OF  DISEASES  AND  SYMP- 
TOMS.    Handsome  octavo  volume  of  627  pages.     Cloth,  $4.00,  net. 

TREVES  (FREDERICK).  OPERATIVE  SURGERY.  In  two  8vo.  volumes  con- 
taining 1550  pages,  with  422  illustrations.    Cloth,  $9 ;  leather,  $11. 

Phifade/phia,  706.  708  and  710  San9om  St.—Klew  fork,  111  Fifth  A¥9nu9. 
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TREVES  FBEDEBIGK^  A  SYSTEM  OF  SUEGERT.  Im  Cciaczibiztku  k 
T«CDiT-fiT«  Fngfiih  SoffeooL  Im  two  lai|^  otaxw^  umiiimii,  ^— *«-^«g  2SSi&  dml 
wilk  950  o^^Tii^  and  4  fiilHii«e  plMo.    Fer  fcL  cuk.  fl«L 

SUBGICAL  APPLIED  ASATOMT.    5cv  cdska.     I^hl.  577  pegs,  SO 


cq|^Tiiig»>     CkA^  f2.0a  wL     See  STtarfiMr   Ssiiei  «r  Yii  ii  ^l  p^e  1-5l 

TUTTLB  GEO.  IL  .  .4  POCKET  TEXT-BOOK  OF  DISEASES  Of 
CHLLDRES.  ISmo.  374  pn^ek  vixk  d  i»itt&  Oodi.  fl^5d.  «tf  -  iexibie  :at^ 
12.00,  acL     Lmt  Strict -^/BxiKtTai-BsfiM.'    Fa^lt. 

YAVOMAM  YICTOE  C.  AMD  EOYY  FBE0EBICX  G.  .  CELLULAR 
TOXISS,  or  die  CWmkal  Fadon  in  die  CaoHBOB  ai  liMve.  Ncv  4di  «<fitM. 
l^kni;  4sO  pages  vidi  $  em^napL    Clock.  fS.  ao. 

VEAEET  (GLAEEECE  A.  .  A  MASTAL  OF  OPHTHALMOLOGY,  12ml. 
410  pagCK.  1^  CDgnTiii«»,  10  cnkced  ptea.     CkckL  n«>\  vifSL     Avf  fmnu 

¥IEIT1EG  UST.  rK^  MEDICAL  SEWS  nsirrSG  LIST  Sat  19ifk  ¥m 
Mjitt:  Wecklr  dated  for  »  ^alicnB  :  Mottklj  zmimtd  far  IS)  pntnto  per  and); 
FcMtual  mandated  for  X>  patienti  eack  a<etk  :  aad  Petpgfcj:  ^seated  far  jOpiiiati 
cack  avekV  The  <Oi«&att  book  onwwtt  of  256  pi^ci  zi  a— it  tec  b^acksw  T^  iM 
tkiae  Mxlei  ccntain  ^  P*8»  of  iaopartaat  data.  tkcRcxklj  reraed.  asc  I-fiO  pa^  if 
■Biatfd  blanks.  Eack  in  ooe  TolcBe.  pckc^  |i  25^  Wjsk  iki3:>^cEter  isoex  for  qoidk 
■K^  25  eenifr  extra.     For  special  ooaaiaBadcc  zwtsm  see  pac?  L 

WAiaOE  THOKAS  .  LECTURES  OS  THE  PRISCIPLES  ASD  PRAC- 
TICE OF  PHYSIC  Fiftk  ednua  aisk  miSsi-zmt  W  H.  HAxr^sznL  MD.  Ii 
two  9T0.  toIubuis  oi  I>IO  pagok  vixk  ISC*  cBcraxiaes^    Ciixia.  f^ 


WHASTOE    HEEET  E.).    MLSOR  SURGERY  AXD  RASDAGLyG.     Fiftk 
edilMai.     l^aa.  610  pagak  vixk  ^<l^  cnpmTiaeL  sarr  of  v^iek   are 
OodLS&Oaacl 


EOTAL  .     ORTHOPEDIC  SURGERY      t?m 
643  pagei;*  vidi  447  illiiicndan&  waaeCj  orr-nL      ^  jic^  fc.^\  t*!z, 

WmTLA     WILLIAM.     DICTIOSARY   OF    TREATMEST.      CiciaT^  -f  *:: 
C.odi.f4. 


WILUAMS  DAWSOE  .  MEDICAL  DISEASES  ■:  F  ZXTJiXCY  ASD 
CHILDHOOD.  S«€ccd  cintkn  foedillj  rprised  ::c  Ji:sfsrj:a.  *rj  F.  S-  «:^=rkiC. 
AJi..  M.  D.     C^ccaro^  -%>>  p^ee&  bt  ccxraTiac^  as>£  i  rcil  ;cec  rLastes^      'I^rck.  |SL  -5»X  ik. 

WIL80E  EEAEKUS  .  A  SYSTEM  OF  HUMAS  ASA  T<MY,  S««i<«c  e«ska. 
otXMVfK  616  pacer*  vidi  o97  cc^fTaTiocs.     «r!*xk.  $4 :  l-sio^ier.  ^% 

WIECKEL  OX  PATHOLOGY  ASD  TREATMEXZ  OF  CHILDREr>.  Li  oat 
octaro  T^olmae  of  494  paceiw    Clock.  H- 

WOGLSET  GEOEGE.  APPLIED  SURG:rAL  ASaTIMT  REGTOyAJJ.T 
PRESESTED.  •Xtar-x  $i:  j^ees.  viik  11;.=  rcir-J:^  .l-afcrxiasi*  i:x  b^ack  m^ 
colors.     Clock.  f3L»»:  Seaxker.  f*.«>X  %es.     Jtx  Rtacri. 

TBAE^BOOK  OF  TBEATMEBT  FOE  I89&.  l^  xcz=i'xc,:a^  tj-  ti  wC-katm 
BMfical  vriicz^     I±!wx.4ai^  paces.     Clock.  II. -S:. 

TOUEG    JAMES  K.  .    ORTHOPEDIC  SUEO^HT.    Ii  n»  5^  ^ix^t  oc  475 

aitk  :&6  ilhsscraxi-ias.     C^:«k.  14 :  ^auiep.  I^:> 


ZAFFFE  FEED.  C.     A  P^'CKET  TEST-S .     a     F  5  J.  >  rZiT J  L  -^  r.    1 
S-V*  races  wiih.  l^-  eDcrarinfs  ar»i  7  c»:v:<r«c  rl*:«s        --rcJu   fl  ^:  :    icxira 
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